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FROM THE EDITOR 


In this Issue 

This issue sees the appearance, finally, of Part 
| of transistor co-inventor John Bardeen’s article 
“The Early Days of the Transistor: 1946-1955.” 
The presentation was originally given as a talk at 
the AWA 1986 conference. The O7B thanks all 
those helped make it possible for this important 
material to be printed, most especially Dr. Fred- 
erick Seitz of Rockefeller University (New 
York, NY), who obtained the necessary permis- 
sion from the Bardeen family. 

Colorful inventor Nicola Tesla’s dream of 
transmitting power and intelligence around the 
world by wireless receives a scholarly analysis 
by Henry Bradford, whose earlier article on Mar- 
coni’s Cape Breton, NS sites appeared in the 
OTB 36-4. We think you’ll enjoy Henry’s treat- 
ment of the work of this highly controversial fig- 
ure. Part 2 will appear in the next issue, along 
with Part 2 of Dr. Bardeen’s transistor talk. 

We’re also pleased to bring you a completely 
updated version of Dick Mackiewicz’s compre- 
hensive headset list — including all updates he 
issued before becoming a Silent Key on Novem- 
ber 16, 1997. Dick was our headset columnist 
from May 1996 to May 1998 (his last columns 
being published posthumously). His enthusiastic 
and constructive presence is missed both at the 
OTB and among the many antique radio hobby- 
ists who were his friends. As a memorial to Dick, 
the OTB will (with the help of our readers) at- 
tempt to publish regular updates to Dick’s list 
(see the introduction to the article). 

Restoration columnist D.K. Owens was fortu- 
nate enough to discover an almost-complete Na- 
tional Regenaformer radio kit in a box of junk 
parts (and clever enough to realize what he had 
found)! In this issue, he brings us the fascinating 
story of how he brought the classic radio to life. 

Paul Jacobs has an answer for those of you who 
are having difficulty locating those increasingly 
hard-to-find plate and filament transformers for 
small vacuum-tube projects. His solution is based 
on clever use of the dual primary low-voltage 
transformers now common among surplus 
sources. But we won’t give away his secret here! 

A Christmas story in February? Well, would 
. a Christmas story in early November be better? 
Our publication dates don’t really encourage 
Yuletide articles. Anyway, those who remember 
New York’s fabled Radio Row and who pored 
over those delicious surplus catalogues in the 
1940s will certainly get a charge out of Fred 
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Chesson’s offering. He has been passing it 
around among friends for years, and it has been 
published in a club newsletter. But most OTB 
readers probably haven’t seen it yet. 

Of course our regular columnists are all with 
us again with their usual array of engaging and 
informative articles in their various specialty 
areas. So turn the page and enjoy! 


New Award For OTB Authors 

For several years, the BK-OTB award (now 
officially renamed the Bruce Kelley-O7B 
award) has been presented to “....the member 
who published in the O7B an article judged to be 
the most outstanding original, historical presen- 
tation of the award year.” This year, there is a 
companion award, The J. Albert Moore award. 

The J. Albert Moore comes to us through The 
Antique Radio Club of America, which was 
merged into AWA a few years ago. It was orig- 
inally awarded for the most outstanding article 
(any category) published in the ARCA Gazette 
during the publication year. The endowment for 
the award passed to AWA along with other 
ARCA assets and institutions, and it was decided 
that it would be most appropriate for AWA to re- 
institute this award as a continuing memorial to 
Mr. Moore. 

Rather than present the Moore award for gen- 
eral excellence, we have decided to re-orient it as 
a companion to the Bruce Kelley-OTB — hon- 
oring articles that do not fall into the historical 
category considered for the latter. And so the 
Moore award will be given “... to the article, or 
series of articles, deemed to be the most out- 
standing of those dealing with radio hardware 
(radio sets, radio systems or components) 
printed in the OTB during the award year. Eligi- 
ble articles include those dealing with trou- 
bleshooting, restoration, performance evalua- 
tion, identification methods, and history.” 

This gives the hardware-oriented folks a 
chance for editorial recognition that they have 
not had in the past. Chairing the committee for 
the new award will be Tom Peterson, working 
with Ken Owens, our Restoration Editor, and 
AWA Director Geoff Bourne, who was on the 
original ARCA J. Albert Moore award commit- 
tee. Geoff tells us that AWA’s re-introduction 
and restructuring of the award has the enthusias- 
tic approval of the ARCA folks who originally 
crafted it. The new committee will be asking for 
your nominations in the next OTB. 
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s we all know, at least those of use who have 

been AWA members for a while, the princi- 
pal work of the Association is dedicated to re- 
searching the history, and preserving the artifacts, 
of wireless and radio communication. To this end, 
in addition to other activities such as conventions 
and meetings, we publish the O7B and the AWA 
Review, and we maintain a member-supported 
museum in Bloomfield, NY. In this short message 
I wish to comment on the museum. 

Bruce Kelley, George Batterson, and Linc 
Cundall founded the AWA in the early 1950s, and 
because Kelley had a barn with a collection of 
tubes and early equipment, and Batterson a col- 
lection of early wireless artifacts, the decision was 
made to combine the collections into one mu- 
seum. The association itself was founded in 1952. 

When Bruce moved to Holcomb, NY, from his 
home in Spencerport, he made sure that his new 
property had a fine carriage house for the mu- 
seum. In 1969 the New York Board of Regents 
granted the Museum a provisional charter, which 
has been maintained to the present. 

The founders of the AWA have all passed on, 
but both the organization and the Museum, now 
two separate organizations, continue to grow and 
thrive. Under the capable leadership of our new 
Museum Director and Curator, Ed Gable, the Mu- 
seum programs, both internal and external, are 
moving forward. 

Two items stand out, the Museum Outreach 
program and the change, hopefully, from a provi- 
sional charter to a permanent charter from the 


THE PRESIDENT’S MESSAGE 


NYS Board of Regents. 
We have just applied 
for the latter, under a 
change in the rulings, 
and we are hopeful of 
getting it. 

The Outreach pro- 
gram was founded and 
cultivated extensively 
by Bruce Kelley. It loans equipment and pro- 
grams, for research and exhibit, to various organi- 
zations, including some at the national level. This 
work continues under our new curator. 

Information about the various activities of the 
museum can be found on the Museum page at the 
back of this issue. The AWA Museum owns one 
of the finest collections of early wireless and radio 
artifacts in the world, and is staffed by a cadre of 
dedicated volunteer workers. 

Maintaining the Museum collections involves a 
great deal of work and no little expense. One way 
that you, as members, can assist is with your do- 
nations of either cash or equipment, marked for ei- 
ther the General Fund or the Museum Endowment 
Fund. As an example, one of our members who re- 
cently passed on provided in his will that his col- 
lection be sold at auction and 75% of the proceeds 
be given to the AWA. And I just received news 
that former AWA President Chuck Brelsford has 
donated $1,000 to the fund. 

Our Museum is, without question, worthy of the 
strongest member support. Please help us keep it 


going! 


Corrections and Additions to the AWA Review Volume 11 


In the article by Dirk Vermeulen, entitled “The 
Beginnings of Vacuum Tube Radio at Western 
Electric,” please add the following to the ac- 
knowledgments on page 144: 

Thank you, Mrs. Quick! I would like to record 
our sincere gratitude to Mrs. Quick, former Chief 
Librarian of the Western Electric Historic Li- 
brary, for the vital assistance which she gave us 
in 1984 when we were seeking information on 

_ the Western Electric 101A broadcast transmitter. 

In addition to providing us with the transmit- 
ter information, she introduced me to Mr. R.E. 
Swinburne and other members of the staff of the 
AT&T Corporate Archives. They in turn sup- 
plied us with the information which eventually 
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stimulated me to write the article. 

(The author writes: “Unfortunately I did not 
include her name in the acknowledgements ac- 
companying the article, and if anyone is in touch 
with Mrs. Quick I would appreciate their con- 
veying my special thanks to her.”) 


In the article by Lawrence Ware on the Na- 
tional Company catacomb radios, beginning on 
page 167, make the following corrections: 

1. On page 211, the entry for the NC-200TGM 
should state that it is the NC-200TG without 
amateur bandspread. As printed, it appears 
that the TG version is a separate entry. 

2. On page 213, the inset picture of the RF trans- 
former was inadvertently omitted. 


AWA NEWS 


OTB Policy on Promoting Events 


The OTB is pleased to list the meets and meetings of any established antique radio organization, 
whether or not it is associated with the AWA. Do not send your information directly to the OTB Edi- 
tor. Please send it to Joyce Peckham, Box E, Breesport, NY 14816. Closing date is six weeks prior to 


first day of month of issue. 


CALENDAR OF AWA ACTIVITIES 


February 5-7 
HVRC/AWA Annual Convention 


February 7 
Northland/Pavek/AWA Meet 
February 10-11; 13-14 
OT CW Contest 
March 18-20 
Spring Meet in the Carolinas 
April 21-22; 24-25 
OT DX Contest 
May 1 
Semi-Annual Board Meeting 
May 1 
Bloomfield, NY Spring Meet 
May 22 
Carolinas Chapter Swap Meet 

June 3-5 
IHRS/AWA Regional Spring Meet 
July 24 
Carolinas Chapter Swap Meet 


September 1-4 | 
Annual Conference, “Philco” 


November 7 
Annual Business Meeting 


(See below for detailed information on meets) 


CALENDAR OF MEETS 


(AWA logo identifies AWA-sponsored events) 


HVRC/AWA ANNUAL CONVENTION AWA 
February 5-7 sn, 
Presented by the Houston Vintage Radio Asso- 
ciation and The Antique Wireless Association at 
the Hobby Hilton Hotel, 8181 Airport Blvd., 
Houston, TX. Room rates, $69.00 single and 
double; to register call 713-645-3000 or 800- 
Hiltons. Your stay at the Hilton helps defray 
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HVRA expenses. Free Hilton courtesy shuttle 
van from airport. Two auctions (plastic radios, 
tubes, test equipment etc; wood radios, consoles, 
etc.), old equipment contest, 20th year celebra- 
tion awards banquet includes presentation of a 
live radio drama, technical talks, flea market. 
Featured manufacturer, Motorola. Fees (ad- 
vance/at the door): Auction and show 
$8.00/$12.00; Awards Banquet $18.00/$20.00. 
Participants must be a member of AWA or 
HVRA. HVRA dues $20.00 per year. For more 
info, call David Moore at 281-485-1705 or e- 
mail him at wd1 1@mindspring.com. 


DVHRC SUPER WINTERMEET 

February 6 

Presented by The Delaware Valley Historic 
Radio Club at The Grimes Center, St. Denis 
Church, Havertown, PA (just west of Philadel- 
phia). Easy access from PA Turnpike or I-95. 
Large hall with easy ground floor unloading 
from parking lot. Seller setup begins 7 a.m.; buy- 
ers admitted beginning 8 a.m.; auction at 11 a.m. 
Buyers: $3.00 at door; Sellers: $15.00 per table 
advance, $20.00 on day of event. Further info: 
Bill Overbeck, 610-789-8199; Dave Abramson, 
610-827-9757; website at http://pw2.netcom. 
com/~firstake/dvhre.htm. 


SS 
FEBRUARY MEET AND ANNUAL 
WORKSHOP es 
February 7 
Co-sponsored by The Pavek Museum of Broad- 
casting, AWA and The Northland Antique Radio 
Club. Location is the Pavek Museum of Broad- 
casting at 3515 Raleigh Ave., St. Louis Park, 
MN. Swap Meet begins in the parking lot with 
the arrival of the first traders about 9:30 a.m. 
Workshop begins at | p.m. and includes sessions 
on cabinet refinishing and pre-war television. 
For additional info: 612-926-8198 


RADIO XXX 

February 21 

Sponsored by The Greater Boston Antique 
Radio Collectors; organized by Antique Radio 
Classified magazine. 8:00 a.m. to 1:00 p.m. at 
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Westford Regency Inn, Westford, MA (from I- 
495 take exit 32; for room registration phone 1- 
800-543-7801, mention Radio XXX). Fees: 
$6.00 admission (spouse & children free) plus 
$18.00 per 8' table. Registration begins at 7:30 
a.m.; 6500 square feet, 90+ tables available. In- 
formal dinner previous evening (Dutch, no reser- 
vations necessary) at Yangtze River Chinese 
Restaurant, 2.2 mi. west of Westford Regency on 
Rt. 110. Preregistration using Visa or Master- 
card), call 978-371-0512 or fax 978-371-7129; 
preregistration by mail, send check made out to 
ARC to Radio XXX, c/o ARC, P.O. Box 2, 
Carlisle, MA. 01741. 


SPRING MEET IN THE CAROLINAS 
March 18-20 ae 
Presented by AWA Carolinas Chapter. At the 
Sheraton Airport Plaza Hotel (I-85 Exit 33), The 
Billy Graham Parkway, Charlotte, NC. To regis- 
ter at conference rate of $77.00 single/double, call 
704-392-1200 during regular business hours by 
February 25. Old equipment auction this year in- 
cludes an estate collection comprising about 70 
beautifully restored cathedrals and tombstones 
and 30-50 lots of parts. As usual there will be fo- 
rums and seminars as well as the old equipment 
contest. The flea market will be open all day on 
the 19th and 20th. New this year: Chapter Lun- 
cheon (Saturday noon); Cost $12.00, by preregis- 
tration only. Fees (preregistration/at the door): in- 
dividual or family $8.00/$16.00; CCAWA mem- 
bers free/$16.00; Sat. Luncheon $12.00/N.A.; 
vendor space $12.00/$25.00. To preregister, send 
checks (payable to CC-AWA) to CC-AWA 99, 
PO Box 3015, Matthews, NC 28106-3015. Pre- 
registrations MUST be postmarked by March 8; 
confirmations will NOT be mailed. 


BLOOMFIELD, NY SPRING MEET 
May 1 

At AWA Museum Annex grounds. Auction of 
surplus items from Annex, flea market (setup be- 
gins when you get there; some folks appear at 
dawn), luncheon. Info: Ed Gable 716-392-3088, e- 
mail k2mp@eznet.net. Contact Ed for reservations 
for noon luncheon. Flea market spaces: $2.00. 


aha, * 
AWA 
CZ 


RADIO DAZE 1999 

May 14-15 

Presented by The Northland Antique Radio Club 
at the newly-remodeled Comfort Inn (formerly 
Holiday Inn NW) in Plymouth MN. Radio Raf- 
fle (new feature), improved auction, buffet lunch 
and guest speaker on Saturday. Additional infor- 
mation on the club website at http://www.geoci- 
ties.com/televisioncity/4544/links.html 
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| “38TH ANNUAL CONFERENCE 
September 1-4, 1999 
Special Theme “Philco” 


Heres sa great idea toi fighting those 
_ mid-winter blues. ‘ g your travel 
plans for our 38th Conference! As usual, 
the conference will be held at the Thruway © 
Marriott in Rochester (Henrietta), NY. For 
hotel information or reservations, Call 
G 16) 389-8300. Other convenient loca- 
tions are: Day’s Inn (716) 334-9300; Red a 
- Roof Inn (71 6) 359-1100; Microtel — 
(716) 334-3400; Highlander Inn (716) 
_ 334-4280; Super 8 Motel (716) 359- 1630; . 
Dorkat Motel (716) 334-7000. 


ECARC RADIOFEAST 1999 

May 15 

An East Carolina Antique Radio Club Swap 
Meet. 8 a.m. to 3 p.m. at the East Carolina Radio 
Museum Parking Lot, 7602 Pitt St., Grimesland, 
NC. Hwy 33, 10 miles east of Greenville, NC. 
Free admission; tailgate space $7.00. Informa- 
tion: Bill Engstrom, 218 Bent Creek Rd., 
Greenville, NC 27834, 252-355-8732; Herman 
Schnur, 3205 Brick Kiln Rd., Greenville, NC 
27858, 252-752-2264. 


CAROLINAS CHAPTER AWA 
SWAP MEET S 
May 22 


At the historic Spencer Shops (North Carolina 
Transportation Museum) in Spencer, NC. Free 
admission; vendor spaces $8.00. For more info 
contact Ron Lawrence, POB 3015, Matthews, 
NC 28106; 704-289-1166; kc4yoy@trellis.net. 

OS. 
AWA 
SE“ 


NORTHERN Nj SPRING MEET 
To Be Announced 

Traditionally, this meet has been held at Schoo- 
ley’s Mountain in Northern NJ. However, be- 
cause of the poor condition of the flea market 
field, we are searching for a new location. Hope- 
fully, we will be able to announce a place and 
date in the May O7B. Lauren Peckham, Box E, 
Breesport, NY 14816. 


IHRS/AWA REGIONAL 
SPRING MEET 

June 3-5 

Traditionally held in early May, this Indiana His- 
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AWA ON THE INTERNET 


For those who have Internet capabil- 
ity, the AWA Web site is well worth a 
visit. At present there are two sections: 
the Museum page edited by Ron Sears 
and a linked general-interest page edited 
by John Dilks. The latter page changes 
frequently so it is a good idea to check in 
at regular intervals. The address is 
http://www. ggw.org/awa 

A third section with the working title 
“The OTB Online” is being developed by 
OTB Editor Marc Ellis and OTB Contribut- 
ing Editor Chuck Schwark, who is serving 
as Web page designer. Look for the O7B 
page about the middle of February on 
the interim site: 
http://members.aol.com/otbawal 952/ 
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NEW E-MAIL REFLECTOR 


A new e-mail based reflector, or list 
server, for AWA members has been 
established for general use. If you have 
e-mail and wish to be put on the list sim- 
ply send a BLANK e-mail to <an- 
tiquewirelessassociation-subscribe@ 
egropups. com>. You will receive back 
from the list server a message asking you 
to confirm your request. You then simply 
hit “reply” and send it back to the list 
server. 


torical Society/AWA meet has been rescheduled 
this year for early June. Full details in next OTB. 
For info, contact Robert O’Friel, 317-849-4028. 


CAROLINAS CHAPTER AWA 
SWAP MEET 
July 24 


At the North Carolina State Fair Grounds in 
Raleigh, NC. Free admission; vendor spaces 
$8.00. For more info contact Ron Lawrence, 
POB 3015, Matthews, NC 28106; 704-289- 
1166; kc4yoy@trellis.net. 


_ RECURRING MEETINGS 


¢ California Historical Radio Society — Sacra- 
mento Chapter meetings are held at 7 p.m. on the 
third Tuesday of each month in the SMUD Build- 
ing, corner of Elkhorn and Don Julio, in Sacra- 
mento. Quarterly swap meets at Foothills Col- 
lege, Los Altos Hills, CA (see Calendar of Meets 
section) For latest information on other meets and 
regional events, call the CHRS HOTLINE (415) 
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821-9800. Mailing address is CHRS, P.O. Box 
31659, San Francisco, CA 94131. 

¢ Cincinnati Antique Radio Society — Meets 
third Wednesday of each month. Eastgate Mall, 
SR32 & 1275. Community room in mall. For 
more information, contact Bob Sands, 513-858- 
1755 or Ted Lewis 937-446-3898. 

¢ Carolinas Chapter of the AWA — Meets ap- 
proximately bimonthly. For more information, 
Contact Ron Lawrence, President, P.O. Box 
3015, Matthews, NC 28106-3015; phone (704) 
289-1166. 

¢ Central Ohio Antique Radio Assn. — Meets 
at 7:30 p.m., third Wednesday of each month at 
Devry Institute of Technology, 1350 Alum Creek 
Rd., Columbus. (I-70 Exit 103B). Contact: 
Chuck/Sue Davis (614) 792-6237. 

¢ Delaware Valley Historic Radio Club — 
Meeting and auction begins 7:30 p.m. on the sec- 
ond Tuesday of each month. Location: Teford 
Community Center on Hamlin Ave. in Telford, 
PA. Annual dues: $15.00, which includes a sub- 
scription to the club’s monthly newsletter “The 
Oscillator.” For more info contact Bill Overbeck 
at 610-789-8199 or Dave Snellman at 215-345- 
4248. Club mailing address: P.O. Box 847, 
Havertown, PA 19053. 

¢ Houston Vintage Radio Association — Meets 
second Tuesday each month (except Jan. and 
Dec.) at Lai Lai Restaurant, Tides II Motel, 
Houston Medical Center, Main and Holcombe 
Sts., Houston, TX. Meetings include auction/ 
program, 7-10 p.m. Assoc. publishes Grid Leak 
quarterly, monthly activity announcements. 
Membership $15/yr. Write: HVRA, P.O. Box 
31276, Houston, TX 77231-1276, or call Richard 
Collins, (713) 778-0721. 

¢ Hudson Valley Antique Radio & Phono So- 
ciety — Meets third Thursday of month, 7 p.m. 
Meeting, swap meet, and membership info: Peter 
DeAngelo, President, HARPS, 25 Co. Rt. >is 
Campbell Hall, NY 10916. (914) 496-5130. 

* London Vintage Radio Club — This Ontario, 
Canada club meets in London on the last Satur- 
day of January, March, May, June and Novem- 
ber. Annual flea market held in Guelph, Ontario 
in September in conjunction with the Toronto 
club. Contact: Lloyd Swackhammer, VE3IIA, 
RR#2, Alma, Ontario, Canada. (519) 638-2827. 
« Mid-Atlantic Antique Radio Club — Meets 
monthly, usually at New Hope Seventh Day Ad- 
ventist Church, Burtonsville, MD, Saturdays or 
Sundays, depending on time of year. Contacts: 
President Ed Lyon, 11301 Woodland Way, My- 
ersville, MD 21773-9133, (301) 293-1773, or 
Membership Chairperson Jay Kiessling (410) 
239-1818. 
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¢ New Jersey Antique Radio Club — Meets 
second Friday each month, 7:30 p.m. Holds three 
annual swap meets. Contact (send SASE): Tony 
Flanagan, 92 Joysan Terr., Freehold, NJ 07728, 
(908) 462-6638. 

¢ Northwest Vintage Radio Society — Meets 
second Saturday of each month (except July and 
August), at or about 10 a.m., at the Buena Vista 
Club House at 16th and Jackson streets in Oregon 
city, Oregon. Members display radios, exchange 
information. Guests welcome at all meetings and 
functions, except board meetings. For info, write 
the Society at P.O. Box 82379, Portland, Oregon 
97282-0379. 

¢ Oklahoma Vintage Radio Collectors — 
Meets second Saturday each month, Spencer’s 
Barbecue Restaurant, NW 63rd and May Av- 
enue, Oklahoma City. Dinner/socializing, 6 p.m.; 
meeting at 7 p.m. Membership, $12/yr., includes 
monthly Broadcast News. Info: SASE to 
OKVRC, P.O. Box 72-1197, Oklahoma City, 
OK 73172-1197, or call (405) 722-0595 or (405) 
755-4139 eves. 

* Ottawa Vintage Radio Club — Meets 
monthly (except June and July) in Conference 
Room, Ottawa Citizen, 1101 Baxter Rd., Ottawa, 
Ontario. Contact: Tom Devey, 601-810 Edge- 
worth Ave., Ottawa, ON K2B 5L5S, (613) 828- 
5152. Membership: $10 Canadian/yr. 

¢ Society for Preservation of Antique Radio 
Knowledge — Meets at 7:30 p.m., fourth Tues- 
day of each month in the party room at Cassano’s 
Pizza Parlor, 1700 East Stroop Rd., Kettering, 
OH. Membership, $12/year. Write P.O. Box 482, 
Dayton, OH 45449; e-mail sparkinc@juno.com; 
or call Dan Gebhart (937) 299-9570. 

* Texas Antique Radio Club — New club form- 
ing in San Antonio area. Meeting dates to be an- 
nounced. Contact: Joe Koester, President TARC, 
7111 Misty Brook, San Antonio, TX 78250- 
3498. (210) 522-1662. 


¢ Tube Collector’s Group Formed — The 
new Tube Collector’s Association is now 
in operation. This is an organization of col- 
lectors and history enthusiasts focusing on 
all phases and vintages of tube design. The 
founding president of the group is Al Jones, 


WI1ITX, who is known for his award-win- 
ning tube collection. For more details and 
complimentary copies of the association’s 
bulletin, contact Al at 707-464-6470, Lud- 
well Sibley at 541-855-5207, or mail to 
P.O. Box 1181, Medford, OR. 
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oe Dex Deeley Honored at 
November Board Meeting 


One of the more important orders of 
_ business at our 52-hour marathon 
- board meeting of November 1, 1998 
was the honoring | goi 
_ surer Dex Deeley ( ght, below). 
tte presented Dex 
with a plaque/ clock in gratitude for 
his 30 years of continuous and 
outstanding service to the AWA. 


SERVICE SOURCES AVAILABLE 


The AWA Source Sheet is a listing of parts 
suppliers and services for the radio collector. 
Cost: only a business-size self-addressed 
stamped envelope to AWA, Box E, Breesport, 
NY 14816. 


AWA SLIDE/VIDEO PROGRAM 


The Antique Wireless Association has avail- 
able several historical documentaries to loan to 
affiliated organizations for club meetings and 
programs. There is no charge for this service 
other than return mailing cost. For info on loan 
conditions, to make reservations, or just inquire, 
contact Richard Ransley, P.O. Box 41, Sodus, 
NY 14551. The following are available: 


VHS Video Programs 

V-2 — “Electrons on Parade.” 18 min. 1938 
movie made at RCA’s Harrison Plant showing 
production lines with closeups showing receiv- 
ing tubes, including a short sequence on trans- 
mitting tubes. (Very rare movie.) 

V-4 — “The British Receiver.” Docu- 
mentary of the AWA/BVPS meet with visit to 
Marconi’s Chelmsford plant, the British Sci- 
ence Museum, and ending with series of col- 
lectible British receivers. (VHS program trans- 
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NCS Hoagland celebrates 90th! 


Meet “Hoagy,” W2SHN, of Dryden, 
NY.—otherwise known as Millard J. 
Hoagland. For the past several years 
Hoagy has been the net control of the 
AWA 75-meter SSB net on MWF. 

He celebrated his 90th birthday on 
December 5th, and has been in radio 
longer than most of us have been 
alive! If you keep a back file of QST and 


would like to see Hoagy as a much younger man, check By Goodman’s column “On the - e 
Air with Single Sideband” in QST for November, 1951. (1997 photo by W2DGB) 


ferred from slides.) 

V-5 — “The Early Years.” Historical docu- 
mentary narrated by Clarence Tuska telling of 
the early years of amateur radio, founding of the 
ARRL and WW I military radio training school. 
(VHS program transferred from slides.) 

V-6 — “The Key.” History of the tele- 
graph/radio key covering early hand keys, semi- 


AWA NETS (EST) 


PHONE: 


SUN.: 
7247 kHz, SSB, noon (NCS: N4FS); 3837 kHz, 
AM 4 p.m.(NCS’s: W2ZM & W2AN) 


TUES.: 
14274 kHz SSB, 2:30 p.m. (NCS’s KC3YE and 
WOFXY) 3837 kHz SSB, 8 p.m. (NCS N4FS) 


MON.-WED.-FRI: - 

3867 kHz, 9:30 a.m. (NCS: W2SHN) 

CW: 

Daily, 4 p.m., 3588 or 7050 kHz. Protocol in- 
formal. Check both frequencies for activity and 
join in, or call AWA de (your call) and see 
what you stir up. 

First Wed. of each month, 8 p.m., 7050 kHz 


2-M REPEATER (Rochester Area) 
Mon., 7:30 p.m. (NCS: W2ICE) 
Receive 146.820 MHz; 

Transmit 146.220 MHZ 
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automatics and commercial types. Script by Lou 
Moreau, W3WRE. (VHS program transferred 
from slides.) 

V-9 — “The Transatlantic Tests and 1BCG.” 
Rare documentary/photographs showing early 
amateur operation leading to famous 1921 
transatlantic tests. 

V-12 — “Those Wonderful Magazine Cov- 
ers.” The story of radio through magazine cov- 
ers. Colorful with period music. 

V-15 — “The WHAM Story.” Details devel- 
opment of a pioneer radio station in Rochester, 
NY. Program developed with assistance and rec- 
ollections of Art Kelly, the station’s former gen- 
eral manager. 

V-16 — “The Charles Herrold Story.” Video 
prepared by Mike Adams who donated this copy 
to the AWA. It documents the work of broad- 
casting’s Forgotten Father who started broad- 
casting in 1912. 


Slide Programs 

S-1-— “Portrait of a Pioneer? Dheditems 
Elmo Pickerill. 

S-2 — “Polar Adventure.” Pictures taken by 
Bud Waite and his narration describing numer- 
ous trips to the Antarctic over a 35-year period. 

S-3 — “70 Years of Vacuum Tubes.” De- 
scribes the history of vacuum tubes. 

S-4 — “The Early Years.” (See description 
for V-5.) 

S-7 — “The Transatlantic Tests and 1BCG.” 
(See description for V-9.) 

S-8 — “Trip Through the AWA Museum” 
Covers exhibits and equipment. 

S-12—The Key.” (See description for V-6.) 
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LETTERS TO THE EDITOR 


All letters to the Editor are read with interest and attention, though not all can be published in this 
column. Letters may be paraphrased, shortened or otherwise edited to fit the available space. The 
statements made by our correspondents are their own opinions and do not necessarily reflect the views 
of either the OTB staff or the Antique Wireless Association. 


COHERER CLARIFICATION 


I enjoyed reading James Ryback’s article, 
“Tickers and Tone Wheels” which appeared in 
the November 1998 issue of the OTB. However, 
the author is incorrect when he states, “The co- 
herer was the standard detector used with spark 
gap telegraphy systems” A coherer consisted of 
loosely packed metal filings contained between 
two electrodes in a nonconducting tube. When a 
weak RF current flowed through the coherer, its 
resistance would decrease significantly. To 
make use of this effect, the coherer was placed in 
series with a local battery and an indicating de- 
vice, usually a solenoid equipped with an arma- 
ture, as well as being in series with the receiving 
antenna circuit. 

The coherer worked like a latching relay, and 
once it had been switched on by incoming signal 
it had to be switched off, or “tapped back” by a 
lever attached to the solenoid armature. Coherers 
were slow and insensitive. They were used in the 
early experiments of pioneers such as Marconi 
and Lodge but when commercial spark-gap 
telegraphy systems were developed, they were 
replaced by more sensitive and faster detectors 
such as the Marconi Company’s magnetic detec- 
tor, Fessenden’s liquid barretter, and the various 
forms of crystal detectors. 

DERICK W. OVENALL, N3EGR 
Wilmington, DE 


I can see how Mr. Ovenall could have read 
more than I had intended into my statement “The 
coherer was the standard detector used with 
spark gap telegraphy systems.” Implicit in my 
statement (at least from my viewpoint) was that 
I was referring primarily to the 1899-1901 time 
period mentioned in the first paragraph of the 
article. 

Mr. Ovenall is basically correct in his de- 
scription of both the principles of operation and 
the shortcomings of the particle coherer. It 
should be pointed out, however, that some early 
writers of note, including W. H. Eccles in 1907, 
blamed faulty manufacturing techniques, rather 
than fundamental principles of operation, for 
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many of the problems often experienced with the 
coherer. 

Prior to the development in 1902 of both the 
magnetic detector by Marconi and the fine-wire 
barretter detector by Fessenden, the coherer 
generally was considered to be the most practi- 
cal spark gap telegraphy detector available. 
(Fessenden did not develop his liquid barretter 
detector until 1903.) However, even after Mar- 
coni and Fessenden had developed and patented 
their detectors, the coherer remained in use for 
some time by others due to that patent protec- 
tion. 

I refer interested readers to V. J. Phillips’ ex- 
cellent book “Early Radio Wave Detectors” 
(1980, The Institution of Electrical Engineers, 
London) for additional information.—James P. 
Rybak 


TOKYO ROSE INTRO THEME? 


~I am hoping that this distinguished member- 
ship will be able to help us solve a mystery of 
sorts. One of my old Marine Corps comrades who 
is writing a book has been trying to find out what 
the opening theme music was for an infamous 
propaganda program broadcast by the Japanese to 
our troops during World War II. The host identi- 
fied herself as “Orphan Ann,” but she was known 
in the media as “Tokyo Rose.” I heard her many 
times myself, but must confess that I do not re- 
member the music. Hope someone can help out! 
NORM GERTZ KIAA 
1005 Nin St., 
Orlando, FL 32835 


NEEDS INFO ON AN/GRR-4 


Does anyone have information to share on the 
AN/GRR-4 “Secret Receiver” of the late World 
War II/Korean War era? It used R-92/ and R-93/ 
separate receiving units. 

FRED CHESSON. 

144 Fiske St. 
Waterbury, CT 06710 
fchesson@snet.net 
(continued on page 15) 
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Al) THE VACUUM TUBE 


EDITED BY BRO. PATRICK DOWD, F.S.C., W2GK, 4415 POST RD., THE BRONX, NY 10471-3499 


PLEASE INCLUDE SASE FOR REPLY. 


Smaller British Valve Makers 


By Fin Stewart 
Reprinted from H.R.S.A.* Radio Waves for April, 1998 


land branching out into valve manufacture, 

some of the other companies began making 
valves late in World War One. The larger of the 
smaller valve manufacturers was AC Cossor 
Ltd, a firm started in 1890. Originally the com- 
pany made Crookes Tubes, X-ray tubes and the 
like. The company was started by Alfred Charles 
Cossor at a factory in Clerkenwell, London. 
Twelve years later the company was making 
Braun cathode-ray tubes. 


I: addition to the main lamp makers in Eng- 


GDT4B television type. 
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2. Cossor valves: U3 rectifier; SU2150 rectifier; 


It is possible that they also made some of the 
earliest Fleming valves, but this has not been 
confirmed. Fleming valves were generally ac- 
cepted to have been made by the Ediswan Com- 
pany. The private company of AC Cossor Ltd 
was formed in 1909 and business expanded 
rapidly. They began making valves after the in- 
troduction, by GEC and BT-H, of the R valve 
and made these for some years. In the last year of 
World War One larger premises were acquired 
to meet the increase in operations and these 
works were known as the Aberdeen Works. 
They were in Highbury. 

A range of receiving valves was made at the 
new factory and the first of these were known as 
the Pl and P2. Some are shown in illustration 1. 
The first valves had nickel-plated brass bases 
and this was later changed to a caramel or red 
coloured plastic. At this time the bases had the 
familiar ‘cross’ type of hole in the base within 
the pin area and this has been a way of identify- 
ing Cossor valves which were made thus, for 
many years. 

In keeping with the valve making practice, 
valves were also fitted with American bases for 
export. One unusual feature of the early Cossor 
valves was the ‘hooded anode’ type of plate. 
This can be seen in the photo. This type of con- 
struction was used for about three years. The Pl 
and P2 were replaced by the WI and W2 in 1924, 
as well as the WR1 and WR2. These valves were 
the same as the WI and W2, but had a switched 
filament resistor. In 1925 the P3 and W3 were 
included in the series. These were identified with 
a green painted top, whereas the P2 had a red 
painted top. 

By 1927 there were fifteen valves in the series 
with such designations as 210HF, 410P, 610RC 
etc. In the previous two years, Cossor made the 
POINT ONE HF, POINT ONE LF, POINT ONE 
RC and the STENTOR series (Stentor 2,4 and 6). 
The whole series of these early Cossor valves is 


*Historical Radio Society of Australia 


THE OLD TIMER’S BULLETIN / FEBRUARY 1999 


considered very collectable. Some were made 
tipped and some tipless. With the new numbering 
system (210HF etc) being introduced in 1927, 
comparatively few of these valves have survived. 

The company made a few transmitting valves 
up to 1925 and these include a couple of the 
Army series, such as AT40 and AT50. There are 
a few of the latter valves about today, (also made 
by GEC, BT-H. and Ediswan) but the AT40 is 
very rare. It differed from the GEC/MOV AT40 
in that it was like a large R valve. The MOV 
AT40 was tubular. 

Cossor also made the unusual U3 rectifier, a 
low-power valve resembling a lamp, and one of 
these is at left in illustration 2. This was a very 
popular rectifier available until 1925. The U3 
was originally a GEC development. 

From 1927 most Cossor valves had a dia- 
mond-shaped paper label which included the 
type number on the glass. The other valves in the 
photo show these. They came in four back- 
ground colors: red, blue, black and green. Some 
limited production valves had the type-number 
space blank white and the number was written 
on it in ink. The centre valve, a very early 
SU2150 rectifier, is one of these. The valve at 
right in the photo is a rare GDT4B television 
valve developed for the early EMI system. The 
SU2150 has a thoriated tungsten filament in it, 
while later more common versions of this valve, 
as found today, have an indirectly heated cathode. 

The new type-numbering system introduced 
may, in the opinion of the author, have been in- 
fluenced by the Marconi Osram Valve Company 
as this firm had acquired a substantial share 
holding in Cossor on 30 April, 1927. This was at 
a cost of just under one hundred thousand 
pounds. In the following years, valve type num- 
bers were somewhat similar to that of MOV. In 
the next twenty years, Cossor made many valves 
of varying types and was well into valve making 
for the World War Two effort. They were also 
pioneers in cathode ray oscilloscope develop- 
ment. Neon tuning indicators and 
neon indicator lamps were made by 
the company before the war and 
some of these can still be found 
today. Radios such as the metal- 
eased Cossor ‘Melody Maker’ were 
made before 1930 and these are 
quite rare nowadays. In 1949 EMI 
took a controlling interest in the 
company. 

The next company to be consid- 
ered is the Metropolitan-Vickers 
Electrical Company. This firm orig- 
inated in 1899 and incorporated the 
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3. Cosmos valves: DE11, SP18, SP55R 


British interests of Westinghouse. The R-type 
valve was the first valve made by this company 
and this was in 1917. The company was engaged 
in lamp manufacture at a previously German- 
owned factory acquired when it was seized by 
the British Government. The equipment used in 
the factory for lamp making was prewar and 
many lamps made by the company even until as 
late as 1919 had a definite prewar look about 
them. Valve manufacture was carried out at a 
factory in Manchester until 1925, when it trans- 
ferred to the Brimsdown works. It was here in 
1925 that the famous ‘Short Path’ valve series 
was developed. The DEII at left in illustration 3 
was made in 1924 and it had a 1.1 volt filament. 
This was accompanied by the SP18, centre, in 
the photo. This had a 1.8-volt filament and was 
fitted with an American UX199-style base. From 
1926 to 1928 nearly twenty types (including AC 
types) were made. 

In 1929 Metropolitan Vickers merged with 
British Thomson-Houston and others to form 
Associated Electrical Industries. The valve man- 
ufacturing side of the business was taken over by 
Edison-Swan shortly after the merger and from 
this time the brand was changed to Mazda. The 


4. L to R: Xtraudion, Thorpe K4, CAC, Lustrolux. 
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Ediswan name continued to be used for certain 
exports and on some industrial and high-power 
valves. 

Alfred Graham and Company, makers of Am- 
plion speakers, marketed valves in 1926 and 
1927 which were the same as Cosmos valves 
made by Metropolitan-Vickers. Benjamin Elec- 
tric Ltd also marketed valves made by the com- 
pany but these had the trade name Benjamin 
Short Path. As with the early Cossor valves, any 
Cosmos valves are very collectable today. 

S.T.C valves were made by Standard Tele- 
phones and Cables Ltd and the early types, usu- 
ally for telephone repeater work, followed the 
American Western Electric designs and type 
numbers. The only difference was that a 4 pre- 
ceded the type number. So a W.E. 102D was a 
4102D if made by S.T.C. The company made 
valves in Australia for a few years from 1939 
and these valves had the prefix SY— eg 
SY4102D. Most valves made in England by the 
company were for telephone work and a few, 
such as the 4205E, were made for cinema am- 
plifiers. The trade name was changed to Micro- 
mesh in 1932 and to Brimar in 1934. The latter 
name was used on valves made for broadcast use 
and a good number of American types were 
made in the thirties. Thorn Electrical Industries 
acquired Brimar in 1960. Valves with the S.T.C. 
brand were made for specialised uses and a num- 
ber of UHF types were made by the company 
during World War Two. 

Several early S.T.C. valves have found their 
way into collections along with a few of the rare 
S.T.C. radios from the late twenties. Many of the 
radios used a number of the so-called ‘peanut’ 
4215A valves. These were also referred to as 
Wecovalves, probably because of their Western 
Electric origin. 

The following British valve companies were 
reasonably sized and rate mention because of 
their importance: 
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| ks a 
5. Nelson valves: DE2, DE.06_ 6. Paternoster PR; Lissen L210 
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. Electron Company Ltd; Valves 
branded ‘Six-Sixty’ were made 
from 1926 to 1928 in a fair- 
sized range. 

2.E.K.Cole Ltd (Ekco) made 

valves from 1935 to 1938. 

3. The Ever Ready Radio Valve 

Co. Ltd made valves for a while 

from 1935. 


The first two companies were 
Mullard in 1928 and 1938, respec- 
tively and Six-Sixty was sold by 
Mullard to Ever Ready in 1935. 


4. Ferranti Ltd started making valves at a factory 
in Lancashire in 1933. Four factories were 
opened a few years later, two being in Scot- 
land. The company made the first British 
heptode — the VHT4. 

5. The Tungsram organisation in Budapest sup- 
plied valve parts to its UK British Tungsram 
Radio Works Ltd and all valves made in Eng- 
land before World War Two were assembled 
from these parts. The first assembled valves 
were made in 1929 and the company was 
taken over by Philips in 1952. American GE 
acquired the Tungsram lamp business a few 
years ago. 

6. Hivac valves were first made in 1932 and 
within a few years the company were leaders 
in the field of miniature valve technology, 
making a range of hearing aid types. The 
Hivac A1l5 was made late in 1936 and was 
described as the ‘all-purpose valve.’ It had 
five grids, a fifteen-volt heater and the valve 
could be used as an output amplifier, diode, 
triode, frequency changer, tetrode or 
screened RF amplifier depending on the con- 
nection of the various grids. Despite its many 
uses, the valve was not very popular. Some 
of these valves have been found in Australian 
collections. 


Other smaller valve manufacturers existed in 
England and a few of these were in business dur- 
ing World War One. Notable among these and 
makers of R valves were HW Sullivan Ltd, the 
Stearn Electric Lamp Co. Ltd and the Z Electric 
Lamp Co. Ltd Radions Ltd made Radion valves 
in the early twenties and these resembled R 
valves but a few types were made. This company 
advertised in a number of the early British radio 
magazines. The following brief listing is of some 
of the other smaller companies which have made 
valves which are rare today: 
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. Aneloy Products made valves from 1926 

under the names Aneloy and Two-Grid. 

2. Bower Electric Co. Ltd made at least two 
valves — the KI] and K4. These valves had 
closely-wound wire plates and were sold 
with the trade name Thorpe. 

3. Burndept Wireless Ltd made valves from 
1925 to 1927. 

4. CAC Radio Ltd made a small range of valves 
about 1925. 

5. Clarion Radio Valve Co. made a few valves 
from 1932 to 1936. 

6. Cleartron Radio Ltd made valves between 
1925 and 1927. The Cleartron company was 
American (making 201A types mostly). A 
small range of valves were made in England. 

7. Economic Electron Ltd made valves with the 
names Xtraudion and Dextaudion, the latter 
valve being a dull emitter type. 

8. H.S. Electric Ltd made Octron valves from 
1926 to 1929 and the bases were octagonal. 

9. The Fellows Magneto Co. made a range of 
valves with the name Louden and they made 
radios with the name Fellowphone. They 
also made some lamps. The company was 
operating in the early to mid twenties. 

10. Lustrolux Ltd made a few valves from 1926 
to 1930. At least eleven valves were sold by 
this company. 

11. Nelson Electric Co Ltd specialised in multi- 
filament valves with switching mechanisms 
in the base. Valve making began in 1923 and 
a small range of types was made. 

12. Neutron Ltd made a small range of valves in 


the mid twenties. 

13. The North London Valve Co. made valves 
with the trade names of Autoveyers, Dread- 
nought, Leo-the-Lion, Lion and Mellodyne. 
Manufacture commenced in 1925. 

14. The Penton Engineering Co. made valves for 
three years from 1923, starting with the HE4 
and HE6. 


Other companies in England, such as the 
British Pix Company. BSA Radio Ltd, Midland 
Valves Ltd and a few smaller concerns sold 
valves of other manufacturers, for example 
Mullard and S.T.&C., as did John Scott-Taggart 
(who sold Mullard valves with his name on them 
for a short time). Lissen Ltd sold valves which 
were made by Ediswan. However, the bases of 
most Lissen valves had a fine green and black 
mottling of the bakelite. Some of the valves sold 
by these companies were of dubious manufac- 
turing backgrounds and could well have been 
cheap imports, with the British company name 
on them. Illustrations 4, 5 and 6 show some of 
these valves. 

The valve makers listed in this article would 
not have had much opportunity to export their 
products to Australia, probably because of re- 
strictions and monopolies of the larger manufac- 
turers, such as BT-H, GEC and Mullard. How- 
ever a few have been found in some of the collec- 
tions in recent times. A rare valve to find would 
perhaps be a Sullivan R. which would be ex- 
tremely rare in any collection. The same applies to 
some of the smaller European manufacturers. 


LETTERS, continued from page 11 


CHAIRTOP PHOTOGRAPHY 


I saw your suggestions about taking tabletop 
photos for the OTB (August, 1998 “From the Ed- 
itor”), and would like to offer some additional 
thoughts on obtaining equipment photographs 
with no distracting background. 

Support a strong sheet of Plexiglas between 
the seats of two chairs separated by about three 
feet. Cover the Plexiglas and the chair backs with 
white tissue paper (the kind used to line depart- 
ment store clothing boxes works well). Place 
floodlights above and slightly behind the camera 
— one on each side. Place additional floods (can 
be lower wattage than the main lights) under the 
Plexiglas sheet and behind the chair backs, ad- 
justing them to get even illumination of the tissue 


paper. 
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If your camera is a SLR and you have a choice 
of lenses, a 90-100 millimeter focal length is ex- 
cellent. If you don’t have a “90,” then an inex- 
pensive 2X extender for your 50-mm normal lens 
is a good substitute. Of course, a zoom lens 
would be ideal. 

If the object has a shiny surface, place it at an 
angle to the camera to prevent reflections in the 
lens. If you can’t angle the object, place your 
camera behind a cloth curtain to prevent the cam- 
era — or yourself — from being reflected. 

Mount the camera on a good tripod. If your 
camera is a “point and shoot” model with no tri- 
pod socket, set it flat on a steady rest. Polaroids 
do not work very well for publication; they don’t 
make a clean, sharp picture. Black-and-white 
film is preferable unless the picture is to be pub- 
lished in color. 

ALTON A. DUBOIS, JR. 
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BY JOHN BARDEEN 


THE EARLY DAYS OF THE 
TRANSISTOR: 1946 TO 1955 


— Part | — 


he OTB is pleased to bring you a transcript 

of a presentation on the development of the 
transistor by Dr. John Bardeen, a co-inventor of 
the device that revolutionized the technology of 
electronics and changed our world. Dr. Bardeen 
honored the AWA by delivering this talk at the 
1986 Annual Conference, where it was tape- 
recorded by AWA Member John W. Weyer III. 
John provided us with a partial transcript of his 
recording, and in our May 1998 issue (honoring 
the golden anniversary of the transistor’s inven- 
tion), we asked for help in piecing together a 
more complete version. 

Several members contacted the OTB with of- 
fers of assistance, and a very exciting find turned 
up! Dr. Bardeen had brought to the conference 
some manuscript copies of his presentation, in- 
cluding copies of all the illustrations, and made 
them available as handouts. One of these, auto- 
graphed and specially presented by Dr. Bardeen, 


was provided to the OTB by past AWA President 
Bruce Roloson. The manuscript is based on an 
identical talk given to the IEEE student branch at 
the University of Illinois in 1979. It is somewhat 
formalized for the printed page, but otherwise a 
faithful copy of the speech. 

Among the people who offered assistance with 
the Bardeen material was Dr. Frederick Seitz of 
The Rockefeller University (New York, NY). As it 
happened, Dr. Seitz had used another taped copy 
of the talk as part of the source material for the 
book Electronic Genii—the Tangled History of 
Silicon (University of Illinois Press, 1998), 
which he co-authored (see the review in our pre- 
vious issue). Learning of the existence of the 
manuscript copy, he volunteered to secure the 
necessary permissions for the OTB to print it. 
This he did, and part one of the talk follows. The 
conclusion will appear in our February issue. 

—MFE 


Introduction 


he point-contact transistor, the first bi- 

polar transistor, was discovered in a pro- 
gram of basic research on solid state 
physics initiated at the Bell Telephone Labora- 
tories just after World War II. The program was 
due in large part to M. J. Kelly, who was direc- 
tor of research and later president of the Bell 
Laboratories. He felt that one could improve the 
properties of materials from an understanding of 
their electronic and atomic structure brought 
about by application of quantum mechanics. The 
group formed to work on the program included 
physicists and chemists as well as theorists with 
an understanding of the quantum theory of 
solids. The basis for a theoretical understanding 
of solids had been developed in the late twenties 
and thirties, but generally there was a wide gap 


between theory and experiment. 

Semiconductors was one of several areas the 
group was involved in, others being magnetism, 
piezoelectricity and dielectrics. There was a dis- 
tant hope of using semiconductors to make an 
amplifying device to replace a vacuum-tube tri- 
ode. A triode is essentially an electrical valve in 
which a voltage applied to one electrode can be 
used to control a current flowing between the 
other two in such a way as to produce amplifica- 
tion of an electrical signal. The finite lifetime 
and unreliability of vacuum tubes was limiting 
the complexity of circuits that could be used in 
the telephone system. 

The head of the semiconductor group was 
William Shockley. The principal experimental- 
ists were Walter Brattain and Gerald Pearson. A 
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physical chemist, Robert Gibney, was 
added a little later. I joined Bell Labo- 
ratories to work with the group just 
after the end of the war in late 1945. I 
had worked on the theory of metals be- 
fore the war but had done little work on 
semiconductors. I became interested in 
semiconductor problems through asso- 
ciations with Brattain, Pearson and 
Shockley. None of us had worked on 
semiconductors during the war, so we 
formed a study group to learn about the 
subject and met at least once a week. 

A sound theoretical foundation for under- 
standing the properties of semiconductors was 
available from work done during the 1930s 
based on the Bloch theory of energy bands for 
electrons moving the periodic field of a crystal 
lattice. In developing his theory, given in 1928, 
Bloch was concerned primarily with metallic 
conduction. In 1931, Alan Wilson adopted the 
band theory to semiconductors. In the ideal crys- 
tal at absolute zero, the valence electrons that 
bond the crystal together completely fill a band 
of energy levels for the electrons called the va- 
lence band. There is an energy gap to the next 
higher band called the conduction band (Fig. 2). 
Conduction can take place in two different ways, 
by electrons in the conduction band and by miss- 
ing electrons or holes in the valence band. The 
holes behave in all respects like particles of pos- 
itive charge. 

At high temperatures, electrons may be ther- 
mally excited from the valence to the conduction 
band, so that there are equal concentrations of 
conduction electrons and holes. Such conduction 
is called intrinsic. As il- 
lustrated in Fig. 2, the 
electrons and holes form 
a neutral plasma of mo- 
bile charges. Electrons 
may also be excited from = _ 
the valence to the con- 
duction band by absorp- 
tion of light of appropri- 
ate frequency, giving rise 
to photoconductivity. 
Brattain and I discovered 
another way of increas- 
ing the concentrations of 
electrons and holes, by 
current flow from an ap- 
propriate contact. This is 


Fig. 1. State-of-the-art single crystal of silicon, diameter 
12.5 cm. A wafer of silicon on which circuits are formed is 
shown below the meter stick. (Courtesy Monsanto Co.) 


the principle of bipolar transistor. 

Wilson also recognized that carriers can be in- 
troduced by impurities that go into the lattice in 
the form of positive or negative ions, as illus- 
trated in Fig. 3. The charge of positive ions 
(called donors) is compensated by electrons in 
the conduction band. Since the carriers are neg- 
atively charged, semiconductors with donor im- 
purities are called N-type. If the impurities are 
negatively charged, the charge is compensated 
by positively charged holes in the valence band 
and the semiconductor is called P-type. Impuri- 
ties in parts per million or less can have a signif- 
icant effect on the conductivity. Conduction in- 
troduced by impurity ions is called extrinsic. 

It had long been known that a contact between 
a metal and a semiconductor can be rectifying, 
but an adequate explanation was not given until 
the late thirties by N. F. Mott and more com- 
pletely by W. Schottky. Some of Schottky’s pa- 
pers with his co-worker, Spenke, did not become 
available in the West until after the war. Schot- 
tky’s picture of the energy bands in the vicinity 


Conduction Band 


Fig. 2. Energy band diagram of an intrinsic semiconductor with equal 
concentrations of conduction electrons and missing electrons or holes in 
the valence band. As shown schematically on the right, the negative con- 
duction electrons and positive holes form a neutral plasma. 


© 1979 by John Bardeen Reprinted by Permission of the Bardeen Family. 
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Conduction Band 
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Valence Band 


Fig. 3. Energy band diagram for N-type and P-type extrinsic semicon- 
ductors. The charge of the free carriers (electrons or holes) is compen- 
sated by an equal concentration of ionic impurities. 


of a metal in contact with an N-type semicon- 
ductor is shown in Fig. 4, with the space direc- 
tion perpendicular to the contact. An apprecia- 
ble energy, X, of the order of 0.5 eV, is required 
to take an electron from the Fermi level, the en- 
ergy of the uppermost occupied levels of the 
metal, and place it in the conduction band of the 
semiconductor. There is a region of positive 
space-charge from uncompensated donor ions 
in the semiconductor adjacent to the metal, with 
a resulting change in electrostatic potential. The 
direction of easy flow is that with the semicon- 
ductor negative with respect to the metal; a neg- 
ative voltage raises the levels of the semicon- 
ductor relative to the metal and allows flow of 
electrons over the barrier into the metal. With a 
positive voltage, electrons must surmount the 
barrier, X, to enter the semi- 
conductor; this is the direction 
of high resistance. Signs of 
carriers are reversed for a rec- 
tifying contact with a P-type 
semiconductor. 

If, as illustrated, the barrier 
is such as to bring the top of the 
valence band close to the Fermi 
level, there will in equilibrium 
be an appreciable population of 
holes in the semiconductor ad- 
jacent to the metal. There is a 
change from N-type conduc- 
tion in the bulk to P-type in the 
“inversion layer.” In this case, 
in the direction of easy flow, 
the current may consist pre- 
dominantly of electrons going 
from the valence band rather 
than the conduction band, leav- 
ing holes in the valence band. 
These flow into the bulk of the 
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Conduction Band 


semiconductor increas- 
ing the conductivity. It is 
the discovery of this ef- 
fect that led to the first 
point-contact and junc- 
tion transistors, but as we 
shall see the discovery 
came about in a round- 
about way. Mott and 
Schottky considered the 
flow of only one type of 
carrier. 

In our review of back- 
ground material, we be- 
came acquainted with the 
large amount of work that 
had been done during the 
war on silicon and germanium as “cat’s whisker” 
detectors for radar. An extensive study of these el- 
emental semiconductors had been carried out at 
university, government and industrial laborato- 
ries. The study of silicon was initiated by Russell 
Ohl at Bell Laboratories just before the war and 
was carried further at the Radiation Laboratory at 
MIT, the University of Pennsylvania, Bell Labs, 
and elsewhere. The study of germanium was ini- 
tiated by Karl Lark-Holovitz at Purdue. By 1946 
it was possible to produce relatively pure poly- 
crystalline ingots of silicon and germanium and to 
control their electrical properties by introduction 
of appropriate donor and acceptor impurities. 

Because of this background, we decided to 
concentrate our research efforts on germanium 
and silicon. An important advantage of these ma- 
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Semiconductor 


Barrier Layer at Metal Semiconductor Contact 


Fig. 4. Energy band diagram of a Schottky barrier at a metal-semi- 
conductor rectifying contact, showing an inversion layer of P-type 
conduction at the interface. 
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terials is that they can be made either N- or P- 
type, depending on the nature of the impurities 
introduced. This is not true of many semicon- 
ductors. Another is that, being elements, they are 
easier to purify. 

Not long after I arrived at Bell, Shockley 
asked me to check some calculations he had 
made earlier in the year (1945) on the possibility 
of making what is now known as a thin film 
“field effect” transistor. A semiconductor in the 
form of a thin film forms one plate of a parallel 
plate condenser. Shockley suggested that one 
could control the conductance of the film by a 
transverse electric field from a voltage applied 
across the condenser. With reasonable dimen- 
sions, the induced charge on the film should be 
comparable to the total charge of the carriers 
normally present in the semiconductor. Thus if 
the induced charge consists of mobile carriers, 
one should be able to make substantial changes 
in the conductance. With suitable geometry and 
materials, the effect should be large enough to 
produce amplification of an a.c. signal. 

Various attempts to observe the effect all 
failed. This suggested to me that the induced 
charges were trapped in surface states for elec- 
trons at the surface of the film and thus were not 
available for conduction. I found that only a 
small concentration of surface states, less than 
one per hundred surface atoms, would be suffi- 
cient to effectively shield the interior of the film 
from the applied field. If there were surface 
states, other consequences should be observable; 
a Schottky space-charge layer should exist at the 
free surface, with the charge in the layer com- 
pensated by a charge in the surface states. It is 
possible to have an inversion layer of opposite 
conductivity type on a free surface. If the barrier 
is determined by surface states, rectification 
characteristics should be independent of the 
metal used for the contact. 


Birth of the Point-Contact Transistor 


It was decided to initiate a basic research pro- 
gram on both bulk and surface properties, with 
Pearson primarily responsible for bulk and Brat- 
tain for surface properties. Experiments carried 
out by Brattain helped to verify the surface states 
hypothesis. One may get information about the 
surface barrier from the contact potential and the 
way it changes with illumination of the surface. 
Brattain and Gibney found that the surface bar- 
rier could be altered if the voltage is applied 
through an electrolyte adjacent to the surface. 
Evidently, ions piling up at the surface gave a 
field sufficiently large to penetrate the surface 
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JOHN BARDEEN 
1908-1991 


Dr. John Bardeen re- 
ceived his B.S. (1928) 
and M.S. (1929) in 
Electrical Engineering 
from the University of 
Wisconsin. The next 

three years were spent doing geophysical 
research at Gulf Research Laboratories. 
Returning to graduate studies in 1933, he 
was awarded a Ph.D. in Mathematical 
Physics by Princeton University in 1936. 
After three years as a Junior Fellow of the 
Society of Fellows at Harvard University, 
he joined the faculty of University of Min- 
nesota, serving as Assistant Professor 
from 1938 to 1941. Bardeen left academia 
to work with Naval Ordnance Laborato- 
ries during the war years (1941-1945). 
Dr. Bardeen joined Bell Laboratories in 
1945, and it was here that his epochal 
solid state research was done. He left Bell 
in 1951 to become a professor both of 
Electrical Engineering and Physics at The 
University of Illinois. In these dual capac- 
ities, he established distinguished pro- 
. grams for both solid state research and the 
theoretical aspects of macroscopic quan- 
tum systems. He became Professor Emer- 
itus in 1975. 
This remarkable man was the recipient 
~ (with co-workers W.H. Brattain and 
Shockley) of a Nobel Prize for the inven- 
tion of the transistor (1956). In 1972 he re- 
ceived an unprecedented second Nobel 
Prize (with L.N. Cooper and J.R. Schreif- 
fer) for his work on the theory of super- 
conductivity. Bardeen’s other awards an 
honors are too numerous to mention here, 
but he continued to publish original scien- 
tific papers until his death in 1991. 


states. This meant, in principle, that with suitable 
geometry one should be able to change the num- 
ber of free carriers by an applied field and thus 
make a field-effect amplifier. 

Experiments carried out with Pearson showed 
that the mobilities of the carriers in the thin evap- 
orated films used to try to observe the field effect 

(continued on page 21) 
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A Complete Index to The Loudspeaker 


he author has been writing a regular loud- 
speaker column for the OTB since 1980. 
This seemed like a good time to put together an 
index to all of the articles published so far. 
The index is organized by company names, 
not speaker trade names. For example, look up 
Westinghouse rather than Vocarola. Where a 


company name is a person’s name, it will be in- 
dexed under the last name. For example, look 
under Kent rather than Atwater. 

There are some entries for certain generic 
speaker features, such as “cabinet style,” “cone 
speakers,” or “Los Angeles made.” A brief review 
of the index will familiarize you with these entries. 


Ackerman, June 85 


Acme Apparatus, 
February 89 


Advance Electric, 
September 84 


Air-Chrome, (cone), 
September 85 


Aluminum horns, March 84 


i American Art Mache, Feb- 
ruary 92 


i American Electric, May 90 


| Amplion, March 81 and 
: February 97 


i Baldwin (earphones), 
December 83 


Baldwin, June 84 and 
November 98 


: Bennett, May 96 
Boudette, June 83 
Brandes, June 84 


Bremerman and Son, Au- 
gust 96 


Bristol, June 82, March 83 
and June 86 


i Brittania Silver Casting, 
August 88 


Browning-Drake, 
September 85 


Cabinet style horns, June 82 
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Kent, Atwater, December 82 
Kent, F. C., March 84 
King, Mar. 84, May 97 


Callophone, March 83 


Cone speakers, December 
82, September 83 and 


November 86 
Kodel, May 93 
Crosley (horns and cones), 
February 88 Lamp horn speakers, May 88 
Dictograph portable, Los Angeles made, 
December 85 September 84 
Early horn speakers, Magnavox, December 80, 
November 95 March 82 and 
as December 82 
English (British) horns, 
May 87 Manhattan Electric, 
February 94 
Firth (John), February 93 , 
_ Metro Electric, (cone), 
Ensco, (cone), November 86 i. Novemberna 
Florentine Art, Midget horns, May 89 
November 94 
Miller Rubber (Necks & 
Gale Radio, November 92 


Bells), August 90 
Milo, June 85 
Mozart-Grand, August 97 
Murdock, February 98 


General Radio, August 92 
Hartman, August 86 
Herald Electric, March 84 


and 
August 95 Musette, August 91 

Horn Speaker Survey, Music Master, August 92 
December 84 


Na Ald (cone), December 82 


Horn Speaker addendum, and September 83 


August 89 Oro-Tone, June 82 
Jodra, December 83, Ovenshire, November 88 
March 85 


Peerless, November 97 


Kennedy, May 95 ' ; 
Piroxloid, May 89 
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Trinity Radio, August 98 


Radialamp, November 88 


Standard Metal, August 90 


| and May 92 | and October 91 rated h (atersiseraces 
RCA, June 84, November 87 _ Star Radio, March 85 March 85 
and Nov. 89 


Radio Cabinet, August 96 


Stentorphone, August 93 


Stromberg-Carlson, 


Universal High Power, 
March 85 


Receivership and September 83 and Victor Talking Machine, 
bankruptcy, February 87 May 98 December 82 and 

_ Reichmann, May 91 _ Subcontracted parts, September 83 

| Remo, May 94 | August 90 ce Pr i 

_ Timbretone, February 91 a 


: Resonohone, March 84 
Rice and Hochster, May 89 
Riley-Klotz, August 94 
Rola, September 80 

"Saal, August 86, Oct. 90 

| Seattle made, March 85 


i Sea shell horns, June, 82 


Timmons, September 82 
Tonks Bros., June 82 
Tower, May 89 and 


November 93 


_ Trade names of horns, 


June 83 


i Trimm, September 84, 


November 96 


Western Electric, June 81 
and December 82 


Westinghouse, March 86 
Wilson Utensil, March 84 
Winkler-Reichmann, May 91 


World Loud Speaker, 
February 90 


Yahr-Lange, June 86 


Specialty Co. March 85 


THE EARLY DAYS OF THE TRANSISTOR, continued from page 19 


were very small compared with 
those in good bulk materials, so 
that the change in conductance 
of the film from a transverse 
electric field would be small 
even if surface states were not 
present. To get the effect of a 
thin film in bulk material, I 
suggested that one use an In r 
version layer on the surface. ite 
was known that with proper 
surface treatment one could get 
a thin inversion layer of N-type 
conductivity a few hundred 
Angstroms thick on the surface 
of a block of P-type silicon. In 
order to contact the inversion 
layer I suggested using a cat’s 
whisker contact. ‘a 

In discussions with Brattain, we decider to try” 
the arrangement illustrated in Fig. 5. A small 
drop of electrolyte surrounded, but was insulated 
from, a metal point contact which made a recti- 
fying contact with the P-type block. When bi- 
ased in the reverse direction, metal positive, the 
current consists of holes flowing from the inter- 
face to the interior or of electrons flowing in the 
inversion layer to the contact. By applying a 
field through a voltage applied to a wire in con- 
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Experimental 


Control Electrode J 


ala 


Amplifier Using Electrolyte 


Fig. 5. Experimental field effect amplifier with a drop of electrolyte 
surrounding but insulated from a metal point contact. 


tact with the electrolyte, we hoped to be able to 
change the concentration of electrons in the in- 
version layer and thus the reverse current. A neg- 
ative voltage should decrease the concentration _ 
of electrons and thus the current and a positive 
voltage should increase it. The experiment was 
successful the first time it was tried. This was the 
first solid state amplifier and it demonstrated that 
the field effect principle is a valid one. 

To be continued in the May, 1999 issue. 
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BY D.K. OWENS 


RESURRECTING A 
“RAEGENAFORMER” 


Background 


did a mathematical study of tuned radio fre- 

quency amplification at the suggestion of the 
Editor of the Christian Science Monitor. He 
joined with Glen Browning, a Research Fellow 
at Harvard, to test his analysis experimentally 
(Retal); 

They found that excessive capacitance be- 
tween the solenoid-wound primary and sec- 
ondary reduced the amplification of the typical 
RF transformer. If the primary were made of fine 
wire, however, and wound in a narrow slot to re- 
duce its surface area and capacitance, such a 
transformer could give over 90% of the theoret- 
ical step-up. Their findings were immediately 
published in the Monitor. 

The National Co., Inc. had been in business 
since 1914 making radio parts in Cambridge, 
Massachusetts — where Harvard is located. 
Browning and Drake used National parts in their 
work, and National had assisted with the engi- 
neering design of the coil which they called the 
“Regenaformer.” By December 1924, National 
was advertising a receiver kit consisting of an 
antenna coil, the Regenaformer, 500-pF and 
350-pF variable capacitors, mounting hardware, 
dials and diagrams for $22.00. The builder pre- 
sumably furnished everything else. 

Some time ago, I bought a box containing a 
jumble of antique radio parts at a sale. When I 
got around to sorting out the contents, I discov- 
ered that I had the 2 National variables, the an- 
tenna coil and the remains of a Regenaformer 
among the parts. The Regenaformer was easy to 
identify by a brass plate bearing the legend: 


I: 1923 Frederick Drake, a senior at Harvard, 


NATIONAL — RAEGENAFORMER 
— PAT. PEND — 
NATIONAL CO., CAMBRIDGE, MASS. 


Now you see where | got the spelling in the 
title of this article. Ref 1. contains a reproduction 
of the National bulletin describing the kit. In the 


text of the bulletin, Regenaformer is spelled 
without the “a.” However, the label on the ac- 
companying circuit diagram does include the 
“a.” Which spelling was intended, the nameplate 
and diagram or the bulletin? 


Restoration of The Regenaformer 


The National variable capacitors were in good 
shape and only needed cleaning and lubricating 
to restore proper operation. The antenna coil was 
wound with green, cotton-covered wire and had 
some loose turns. I cleaned it, tightened the 
windings and gave it a coat of clear lacquer to 
hold everything in place. 

The Regenaformer itself was a wreck. The 
tickler coil was OK, but the secondary was miss- 
ing. The primary coil was made of fine, cotton- 
covered wire. Most of the cotton had rotted away 
and the turns were falling off the form. It seemed 
worthwhile to try to restore this piece of radio 
history, so I went to work. 

I counted the primary turns (20) and measured 
the diameter of the wire where the covering was 
still intact. 32 ga. enamel wire had the same di- 
ameter as the original, so I wound 20 turns of this 
wire into the slot, filling it nicely. A layer of 
nylon transformer tape over the winding gave a 
level surface for the secondary. 

Now for the secondary: since nothing re- 
mained of it, I had to start from scratch. I could 
see the marks on the coil form where the winding 
started and finished, so I could measure the wind- 
ing length. The required inductance was calcu- 
lated from the maximum value of the variable ca- 
pacitor (350 pF) and the lowest frequency to be 
tuned (540 kHz). This came out to be 248 pH. 

I have developed a computer coil winding 
program which really simplifies calculations. 
Knowing the required inductance, winding 
length and form diameter, I quickly calculated 
that 65 turns of 19 ga. enamel wire would do the 
job. Since my wire was not perfectly straight, 
there were small gaps between some of the turns, 
so I added 3 turns for good measure for a total of 
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68. The secondary has a tap for neu- 
tralization which I arbitrarily put at 
25 turns from the cold end of the 
coil. 

I wound the secondary as calcu- 
lated and measured its inductance at 
249 H. I coated the secondary with 
green enamel to match the antenna 
coil. The coils mount on the rear of 
their respective variable capacitors. 
Each coil had holes in it which 
matched the spacing of the bolts 
holding the stators of the capacitors 
together. Each bolt was longer than 
necessary so that a threaded spacer could be 
screwed onto it and the coils mounted to the 
spacers with screws. 

The long shaft for rotating the tickler coil ex- 
tends from the right end of the Regenaformer to 
beyond the front of the capacitor on which it 
mounts. The shaft axis falls outside the capacitor 
frame, so there is no support for the shaft. An il- 
lustration in Ref. 1 shows that there are plates 
fastened to the front and back of the capacitor 
frame with holes in them through which the tick- 
ler shaft passes. The plates serve as bearings for 
the shaft. I made plates from heavy sheet alu- 
minum, and they worked nicely. Mounting feet 
for the capacitors were made from strips of the 
same aluminum, and the units were ready to go. 


Fig. | 


Building the Receiver 


The National bulletin reproduced in Ref. 1 
shows a recommended circuit for use with the 
Regenaformer (Fig. 1). I built a receiver from 
this circuit and its accompanying illustration 
using only vintage parts available in 1924. Tube 
choice would have been up to the 
builder, but there wasn’t much to 
choose from in 1924. Only 3 types 
were in common use then: WD-12, 
UV201-A and UV199. The tubes 
illustrated appear to be Type WD- 
12, so I used large UV sockets. 

Fixed capacitors were Dubilier 
“Micadons.” The detector grid ca- 
pacitor was the kind which has 
clips to hold an Electrad glass car- 
tridge grid leak. Binding posts, 
square bus wire and the filament 
rheostat were salvaged from a 
scrapped home-brew neutrodyne 
receiver. 


Fig. 2 


The neutralizing capacitor also came from the 
home-brew. It consisted of a brass tube as one 
plate sliding over an insulated wire as the other 
plate. Parts were mounted on a Bakelite strip. 
This was a common and effective construction 
of the period. 

The antenna switch was fabricated from con- 
tact points mounted on a piece of the Bakelite 
panel from the home-brew. The switch arm was 
made of spring brass sheet. The breadboard itself 
was the lid of the home-brew cabinet. It was 
solid mahogany and refinished beautifully. The 
completed receiver is shown in Fig. 2. 


Receiver Performance 


The first step was neutralization. A dummy 
201-A was installed in the RF amplifier socket 
and a good one in the detector socket. A genera- 
tor signal at 600 kHz was fed to the antenna ter- 
minal through a dummy antenna (see O7B, Vol. 
39, No. 2, p. 35) and the switch set to feed the 
signal to the tap. Power was applied, the fila- 

(continued on page 27) 
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BY*FRED-GHESSON 


A GIFT OFTHE ELECTRONI@G MEG 
A RADIO ROW CHRISTMAS STORY 


Originally printed in The Fall 1995 issue (Vol. 1, 
No. 3) of The Jersey Broadcaster, newsletter of 
The New Jersey Antique Radio Club. With many 
thanks to fellow A.W.A. Member Tom Sokira for 
the original concept! 


radling his coffee cup, labeled “Top 
‘ Cop,” Officer Mike Hartley scanned the 

darkened scene outside the construction 
site office trailer. Across from him, Don Crump, 
the contractor, worked a calculator, muttering 
about graft and kick-backs, and occasionally lift- 
ing his own mug, aptly-marked “Big Bad Brew.” 
“So this is Christmas Eve on Cortland Street, the 
heart of what used to be Radio Row,” Mike 
mused. “And according to Don, practically his 
boyhood’s second home, a Never-Never Land of 
endless radio stores, all overflowing with in- 
credible war surplus goodies. And now look at it, 
a gutted shell...!” 

He shrugged. “Anyway, here we are. Me, 
moonlighting as a security guard, and him doing 
a last-minute audit, while his wife does her char- 
ity stint for the kids in Beekman-Downtown Pe- 
diatrics Ward.” He took a swig and winced. 

“So, it’s Yucky Yuletide, again, in the Big 
Wormy Apple...!” Suddenly he stiffened and 
pointed the mug. “Hey, Don, we got a snooper 
out there! And it ain’t Santy Claus, I can tell you! 
Stealing on Christmas Eve!” 

Crump came over and scanned the fenced-in 
equipment yard. “Yeah, I see him now. Another 
bum after the tools! Damn druggies and winos!” 
Grabbing his flashlight and night stick, Mike 
started for the door. “Ill back you up,” Crump 
offered, picking up another light. 

Mike frowned. “OK, but I’m still a City Cop, 
so let me take the point.” They headed toward 
the dark ranks of pay-loaders and bulldozers. 
“Probably hiding in the debris, waiting for us to 
leave.” Mike probed his light into the shadowed 
rubble areas. “Say, look at that open hatchway!” 

Crump beamed his flash into the dark open- 


ing, low in the rubble of a razed building foun- 
dation. “Looks new. The last demo work must’ ve 
uncovered it. We’d better check it out now.” 

“But first we take precautions!” Mike handed 
over the club, then, from inside his leather 
jacket, extracted a compact automatic. “Meet 
Pietro Beretta, my off-duty back-up pal...never 
leave home without him!” 

Crump smiled. “Ciao!” He stood aside and 
gestured. “After you, guys!” They edged down 
the crumbling steps into the musty gloom. “A 
real dungeon.” Mike’s lamp beamed the damp 
ground. “Yeah, someone’s been here, alright, 
look at these muddy footprints. Huh! They’re all 
alike. Just one guy. But he must come an’ go like 
a damn sewer rat!” 

“But what for...?” Crump was suddenly aware 
of a somehow familiar odor. He played his light 
on a heavy door, recessed into the wall. “Dun- 
geon is right, look at the size of that old pad- 
lock!” He moved closer. “Fresh scratches, like 
someone was trying to get in.” The odor was 
stronger by the door. “What in...?” 

“That’s IT...!” He grinned. Yes! The same cu- 
rious mixture of by-gone insulation, fungicidal 
coatings and phenolic plastics...all adding up to 
that old, glorious scent of...RADIO SURPLUS! 
Back rushed a long-vanished past of hectic 
growing-up years. A world of military receivers, 
transmitters and a host of component-rich arcane 
devices, all waiting to be converted or salvaged. 
It was just like being a kid again. He gestured at 
Mike’s pistol. “So let’s see what that guy was 
after inside!” 

“Huh! ‘Improper Discharge of Firearms’ isn’t 
exactly what I need on my record to start off the 
New Year, but....”” Mike smiled and slowly nod- 
ded. “But seeing as this IS your property, and 
that the sound’|l be muffled..:I say, OK, let’s go 
for it!” 

“Right!” Crump turned and covered his ears. 
“Fire in the hole!” The Beretta flashed and 
roared, bringing down a shower of grimy plaster 
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SAM'S SURPLUS 
SELLS FOR LESS: 


RECEIVER & XMITTER 
NEW 8C-454 (3-6 mc) Revr. & choice of 
either a 274N or ARC-5: 4-5.3 me or 
5.3-7 me 
Schematic. 
RCVR. & CHOICE of EITHER $8.95 


Xmtr. (slightly used) with 


New. 

ARC-S MOD. PP 1625S. Used 
TU 5-26 : 
COAX RG8Q. 100 ft. 
APS-13. New 


COMMAND RECEIVERS 

Complete with tubes 
BC-453: 190-SS50 ke. 
BC-454: 3-6 me. 
Bc-455: 6-9 me. 

COMMAND XMITTERS 
Complete with tubes & xtals 
BC-457 or ARC-S: 4-5.3 me. 
BC-458 or ARC-S: 5.3-7 me. 


(274N) 


(274N & ARC-S) 


BC-459: 7-9.1 me. 

BC-456: Mod. with tubes 
ARC-S: 
BC-375S: 
BC-375: 
BC-191 


Mod. Trans. 
(Excell. Cond.) 


dust and paint chips. Mike pulled off the rup- 
tured lock and pushed open the door with his 
foot, gun and flashlight again at the ready. “Here 
we go!” 

Crump felt a dank rush of air, heavily laden 
with the heady breath of an archaic age. “Sur- 
plus...Heavenly Surplus! And on Christmas Eve, 
toot” 

“Hell, just a bunch of real old TVs and junk,” 
Mike said disdainfully, flashlight stabbing about 
the low, cob-webbed vault. “If this stuff was ever 
hot, it’s so cold now that just nobody would give 
a damn about it any more!” 

“Oldies, but goodies, Mike!”” Crump beamed 
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his light about the room, the glow of anticipation 
slowly fading. It WAS mostly junk...old TVs 
and record players, plus a scattering of familiar 
military equipment among cartons of moldy sub- 
assemblies and dusty tubes, all topped with 
grimy, snake-like coils of wire, co-ax cable 
ands; BINGOs 

Grinning, he pointed to a shelf far at the rear. 
“And speaking of goodies Mike, over there is a 
BEAUTIFUL ARC-5 receiver...complete with 
dynamotor!” 

“Ark what?” Mike frowned and muttered. 


- “Jeez, he’s back on old Radio Row, again...!” 


“A-R-C Five was a complete receiver-trans- 


25 


mitter set, that they put in just about every plane 
big enough to have its own operator,” Crump ex- 
plained. “And this baby is one of the three re- 
ceivers.” He grinned. “So keep your light on it 
real good!” 

“Sure, Boss.” Mike frowned, as Crump 
picked his way through the heaps of rust- 
streaked chassis and jumbled cartons towards the 
far wall. What had gotten into this self-made 
construction tycoon, that he was happy as a kid 
climbing over a junk-yard scrap heap? 

“Hey, man, I never thought the Great Don 
Crump would turn out to be a secret scrounger!” 
he teased. 

Crump grinned as he raised his quarry in tri- 
umph. “Yeah, Mike, I got to confess, I’m really 
an electronic surplus junkie at heart!” 

“Well, now that you’ve got your fix, let’s get 
the hell out of here and look for that bum, before 
he steals the trailer right off the lot!” 

Clutching his prize, Crump clambered back 
over the carcasses and placed it gently atop a 
crate. He blew off dust and beamed his flash- 
light on the nameplate. “Here we are...Receiver 
R-27/ARC-5, 6 to 9 MC, Western Electric Com- 
pany. Serial Number 110,869....” He looked up 
and grinned. “You know, I had a set like this 
when I was a kid...one of the first pieces of sur- 
plus I ever bought. I must have been barely 
twelve, and I loved it like it was a....” 

“Hey!” Mike whirled about, aiming at a figure 
in the doorway. “Police! Freeze, damn it!” he 
commanded. The intruder seemed oblivious, 
shuffling and stumbling forwards as if in a 
dream, trembling hands reaching out. 

“Tt’s that SAME bum!” Crump tightened his 
grip on the night stick, then relaxed slightly. “He 
looks harmless enough....” 

“Watch it!” The Beretta tracked its target. “No 
telling WHAT he’s high on!” 

“Mine.....mine....mine!” crooned the stranger, 
lurching towards them. “My Arc-Fife!” he 
drooled. ““Mine...mine, MINE, at last...!” 

Mike grimaced and eased to one side. “Phew, 
a real bloater!” 

Just short of his goal, the derelict tumbled 
onto his knees. “My Arc-fife, my Crissmus 
prezzent...nize prezzent for good boy!” he gur- 
gled, arms and legs twitching spasmodically, 
tears streaking the stubbled ruins of a face. 

“Another gutted shell of Radio Row!” Mike 
holstered the pistol in disgust. “One more damn 
stiff for me to have to write up! We’ll be here all 
night!” 

“No...not dead, yet...!” The wretch struggled to 
his feet, and lurched forward. “Jus’ want Arc- 
Fife for tonight...Crissmus Eve. Knew it was here. 
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Try to get it, last tree nights...but lock too 
strong...” Quivering arms reached out to embrace 
the radio, cradling it in filth-encrusted coat 
sleeves. “But now it mine, mine...mine, at long 
last!” 

“It’s yours, Mac,” Crump said gently. “I guess 
you ’ve really earned it.” 

“Earned it in hell! But thank you for opening 
door to Heaven for little bit!” With a suddenly- 
firm grip on the set, the man strode purposefully 
toward the entry. Upon reaching the steps, he 
turned and smiled with animation. “Good old 
ARC-Five makes me feel so young again!” 

Part way up, he turned again, holding the set 
high in one hand. “And so, a very Merry Christ- 
mas, to you nice persons who so kindly helped 
me to find my lost radio...and my long lost self, 
on this very special night on Radio Row!” 

“Sure, enjoy your ARC-S, like I enjoyed mine, 
when I was a kid....” Crump frowned, wondering 
how someone near-dead from disease and drink 
could now so effortlessly climb the stairs with 
the bulky radio in one hand. What was this seem- 
ing transformation due to? Poor light? Too much 
coffee...? “What do you think of that?” he asked, 
as the figure disappeared upwards. 

“Damned if I know! But....” Mike frowned 
and sniffed. “It don’t stink of him any more, does 
it? Just smells sort of nice, like, like...” 

“Like good old radio surplus should!” Crump 
savored the aroma and smiled. “Well, let’s get 
back to the real world. Whatever that is, any 
more...” 

They emerged into a light snow powdering 
the rubble with glittering purity. Mike pointed 
down. “Look at those footprints! Sprinting for 
the gate like a teenager! Guess he’s gone for 
good, but I sure hope this is the only Radio Row 
Drama for my tour tonight!” 

“Right! First thing we start up, I’ll have that 
storeroom cleaned out to the bare walls.” Crump 
looked back down the dark hatchway and shook 
his head. “But I’m afraid all the good stuff is 
gone by now. Long gone....” 

Back in the cozy trailer, Mike refilled their 
cups with Crump’s Java, made even more potent 
from simmering on the hotplate. He gulped 
down a scalding mouthful and pointed. “That 
bloater SHOULD be dead by morning, all froze 
solid for some rookie beat-pounder to find. And 
with his precious ARC-S5 in the nearest dump- 
ster.” He stirred the coffee and studied its murky 
eddies. 

“Too bad for both of them. Especially that old 
set you wanted so much for your own!” Crump 
sipped and smiled. “I’d like to think that partic- 
ular ARC-5 gave someone a new lease on 
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life...for a little while, anyway. You saw how 
badly he wanted his ‘Crissmus Prizzent’...and 
what it seemed to do for him.” 

He nodded. “So, perhaps, there’s just a little 
bit of that O. Henry and Twilight Zone stuff at 
work on Old Cortland Street, this special night!” 

“Maybe...though I still think it’s this Con- 
trolled Substance brew of yours embalming our 
poor brains!” Mike pointed with his cup. “But, 
anyway, do you think that guy was once a radio 
kid, like you were? How you both got all worked 
up over that old set, zeroing in on it, just like 
radar!” 

Crump grinned. “I’m sure he was...especially 


seeing as how we were both ...RADARS OF 
HEECLOSTAARCA 

“Owww!” Mike winced, then grinned. “Well, 
anyway, I guess you were right about Radio Row 
being something special, once upon a time.” 

“And I think it still is!’ Crump downed his 
mug, eyed the wall clock and stood up. “Time to 
join the wife and play Santa for some small fry 
who’ ll never see a vacuum tube, much less a BC- 
348, an ARB...or an ARC-5.” He smiled. “But I 
think I’1l take a little detour, along the Old Row.” 
He nodded. “Because, you never know, Mike, 
when or where you JUST might find another 
great old set... especially on Christmas Eve!” 


<< 


RESURRECTING A “RAEGENAFORMER’”, continued from page 23 


ment rheostat advanced to 5V and the regenera- 
tion control turned until the generator signal was 
heard. Both variable capacitors were tuned for 
maximum output and the neutralizing capacitor 
then adjusted for minimum output using a long 
wooden rod to slide the brass tube back and forth. 
You cannot use metal or get your hands too near 
this capacitor without affecting its adjustment. 

A good 201-A was installed in the RF socket 
and the set’s tuning range checked. It tuned from 
just below 540 kHz to around 1350 kHz which 
would have been quite sufficient for the stations 
in 1924. 

A real antenna was then attached and the set 
put through its paces. Volume was quite ade- 
quate at the detector output using a set of Tower 
2000-ohm headphones. An audio stage would be 
needed only for the most feeble stations or to 
drive a horn. Regeneration control was very 
smooth and stable. Tracking of the two variable 
capacitors was excellent. 

The Regenaformer was claimed to have in- 
creased amplification over conventional con- 
struction. How good was it? We can estimate 
the theoretical amplification from the circuit. 
With the signal applied to the antenna coil tap, 
there is a step-up of 42/20 = 2.1. In the Rege- 
naformer the step-up is 68/20 = 3.4. Thus the 
theoretical voltage step-up due to coils alone is 
2.1x3.4=7.14. 

The amplification factor of the tube now must 
be estimated. The manual gives it as 8 for the 201- 
A calculated in the usual way from plate charac- 
teristics. In transformer coupled audio service, the 
amplification factor is normally 6-7. Miller effect 
will further reduce gain at radio frequencies, so 
let’s assume a tube gain of 5.0. Overall theoretical 
gain should then be 7.14 x 5 = 35.7. 

A calibrated, unmodulated 600 kHz signal 
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was applied to the set as before and the voltages 
measured at the input, RF grid, RF plate and Re- 
genaformer output with an oscilloscope and low- 
capacity probe. At each measurement, the tuning 
was readjusted for maximum output to compen- 
sate for the probe. The detector tube was re- 
moved for these measurements. 

The gain from antenna to RF grid was 1.9. 
Tube gain from grid to plate was 5.1 — close to 
my estimate. Regenaformer gain (from RF plate 
to the detector grid leak) was 3.2. Overall gain 
was 1.9 x 5.1 x 3.2 =31.0. This is 87% of the es- 
timated overall gain. The Regenaformer actual 
vs. theoretical gain is 3.2/3.4 = 94% which bears 
out the claims made for it. Not bad for a resur- 
rected 74 year old coil! 


Parts List 
Below are the parts values for the circuit of Fig. 2: 


C5-.005 mF mica 
NC-Neutralizing capacitor 
R1- 3-megohm grid leak 
R2-20-ohm rheostat 


C1-100 pF mica 
C2-500 pF variable 
C3-350 pF variable 
C4-250 pF mica 


L1- Antenna coil: 42 turns 22 ga. DCC on 3" 
form. Tap at 20 turns. 

L2- 20 turns 32 ga. enamel in slot on 3" form. 

L3- 68 turns 19 ga. enamel on same form. 
Tap at 25 turns. 

L4- Tickler on rotating form inside main coil. 
(L2, L3 and L4 constitute the 
Regenaformer) 


PPTTTTTTTITITITITTTTT TIT TTTTe 
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BY HENRY M. BRADFORD 


TESLA’S DREAM: 
THE WORLD SYSTEM OF WIRELESS 


— Part 1. Electrical Communication Through the Earth — 


his plans for a world system of wireless. 

Among his claims for the system were: “the 
instantaneous and precise wireless transmission 
of any kind of signals, messages or characters, to 
all parts of the world.” Also, “... an inexpensive 
receiver, not bigger than a watch, will enable 
him (a user) to listen anywhere, on land or sea, 
to a speech delivered, or music played in some 
other place, however distant.”! At the time such 
claims seemed fantastic, but now many of these 
services are available through the medium of 
radio. 


I: 1900, Nikola Tesla described in a brochure 


Fig. 1. Nikola Tesla in a thoughtful pose circa 
1904. From early manhood to old age, Tesla had 
an arresting appearance, almost the stereotype 
of an electrical genius. 


What was unique about Tesla’s system was 
that he intended to accomplish all this by trans- 
mitting electrical signals through the earth. In 
1901 he began building the transmitting station 
for his “world system of wireless” on Long Is- 
land, New York. Unfortunately he ran out of 
money before he could complete it, and his rev- 
olutionary ideas were never put to the test. 

What were the principles of his system? 
Would it have worked? Would wireless commu- 
nications have evolved along different lines if 
this transmitting station had been completed, 
along with whatever receiving facilities he had 
planned? It is difficult to give definitive answers 
to these questions, but I will try to clarify what 
he was trying to do, as I understand it. 

Nikola Tesla was born in 1856 in Smiljan, 
Croatia, of parents of Serbian origin. He re- 
ceived a good education, both classical and tech- 
nical, followed by electrical engineering work 
with the American Telephone Company in Bu- 
dapest and Societe Continentale Edison of Paris. 
A portrait of Tesla from about 1904 is shown as 
Figure 1. 

He emigrated to the United States in 1884, 
carrying a glowing letter of recommendation, 
and for a time worked with Thomas Edison in 
New York City. Shortly after leaving his job 
with Edison, who was then promoting the com- 
mercial use of direct current, he worked with 
George Westinghouse, who was interested in al- 
ternating current. Here Tesla was able to develop 
his earlier ideas for an alternating current motor, 
and beginning in 1888 he was granted patents on 
a.c. motors, generators, and the transmission of 
polyphase alternating current. 

Tesla sold his patents to Westinghouse and 
was well on his way to fame and fortune. The 
fortunes he earned through his research were 
spent to finance further laboratory work. Tesla’s 
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Fig. 2. The interior of Tesla’s laboratory on Houston Street 
in New York, showing various experimental coils. The coil 
in the centre of the photograph is illuminated by high volt- 
age electrical discharges, probably generated by resonat- 
ing with the magnetic field of a large primary loop, one 


corner of which is visible behind and above it. 


reputation was further enhanced when Niagara 
was harnessed to generate alternating current in 
1895, and the Westinghouse alternating current 
system, rather than Edison’s direct current tech- 
nology, became the common method of electric 
power distribution. 

In 1888 Tesla opened the first of a series of 
four laboratories in New York City, in which he 
extended his alternating current experiments to 
higher voltages and frequencies. (See Figure 2.) 
In the next few years he developed high fre- 
quency alternators, and methods of converting 
direct or low frequency alternating current to 
high frequencies with the aid of capacitor dis- 
charges, “breaks,” (interrupters), and resonant 
circuits. Apparatus of this type would later serve 
as the oscillator for his wireless transmitters. He 
also invented the “Tesla Coil,” which was a res- 
onant, high voltage, high frequency transformer. 

During these experiments he noted that alter- 
nating currents do not necessarily require com- 
plete circuits, but can flow along single wires if 
“drawn” by a capacitance. For example, if one 
terminal of a high voltage, high frequency 
source, were grounded, and a wire were con- 
nected to the other (“hot”) terminal, current 
could be drawn along the wire by the capacitance 
of a conducting body connected to the other end 
of it. 

If the voltage and frequency were high 
enough, the capacitance of a light bulb was suf- 


ficient to draw enough current to light 
it. Such phenomena are familiar to 
radio workers. The capacitance of an 
isolated conducting body is often called 
its “self-capacitance,” and the current 
is called “charging current.” This is the 
current that flows in an open-circuit 
transmitting antenna, or gives you a 
burn if you touch the electrically “hot” 
parts of a radio transmitter, even if you 
are isolated from the ground. 

Following this line of thought, Tesla 
considered using the earth as the single 
conductor and transmitting currents 
through it for purposes of wireless 
communication and perhaps even 
power transmission. His basic idea, as 
described in lectures at Philadelphia 
and Saint Louis in 18932, was to con- 
nect a high frequency generator (or os- 
cillator) between the ground and a 
spherical elevated conductor. 

The e.m.f. of the generator would apply alter- 
nating charges of equal magnitude and opposite 
sign to the sphere and the Earth, and the charg- 
ing current would spread out through the earth 
from the ground terminal. It is this current, 
and/or its associated electrical disturbance, that 
Tesla intended to use for wireless signalling and 
possibly power transmission. 

Tesla believed that the entire Earth could be 
set into oscillation by this means with little dis- 
sipation of energy. Although the conductivity of 
soil and water is orders of magnitude smaller 
than that of a metal, the resistance between the 
transmitter ground terminal and a distant point 
would be very small on account of the large 
cross-sectional area of the Earth. Tesla appar- 
ently was aware that the high frequency currents 
would be confined to a layer near the surface of 
thickness equal to the “skin depth,” but even this 
layer would have an enormous cross-sectional 
area. He thus concluded that energy could be 
transferred efficiently from the transmitter to a 
resonant receiver anywhere on the globe, and 
that surface anomalies such as mountains and 
buildings would absorb little of this energy be- 
cause they would be non-resonant. 

The current that would flow to the transmitter 
sphere and also spread out in the earth from the 
ground terminal would be given by: 

I = 2mpfCV, 
where I is the current in amperes, f is the fre- 


All photographs are courtesy of the Tesla photo archive of The Wardenclyffe Project. 
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Fig. 3. Basic circuits of Tesla’s transmitter and receiver. 
S: elevated spherical conductor; T: radio frequency trans- 
former; G: generator or oscillator providing a radio fre- 
quency current; D: detector; I: earth current. SD: skin 
depth. 


quency in hertz (cycles per second), C is the self- 
capacitance of the sphere and Earth in series (ap- 
proximately equal to that of the sphere alone) in 
farads and V is the voltage between the sphere 
and the ground. In this expression the relatively 
small impedance of the ground connection has 
been neglected. The self-capacitance of a sphere 
is approximately one picofarad per centimetre of 
radius. 

For example, using numbers appropriate to 
the Long Island station that he built later, a gen- 
erator e.m.f. of ten million volts would produce 
a transmitter sphere current of about 700 am- 
peres at a frequency of ten kilohertz. (Actually, 
the earth current might be many times larger, as 
will be explained in Part 2 of this article). The 
high voltage required to obtain a large current 
motivated Tesla to produce ever greater voltages 
in his laboratories, resulting in spectacular elec- 
trical discharges several yards in length. 

During this period, Tesla dressed elegantly, 
ate at night in the best restaurants, and hob- 
nobbed in high society, partly to attract the at- 
tention of potential investors.> In spite of allow- 
ing himself these few worldly pleasures, he 
never married, and maintained an ascetic devo- 
tion to his work. 

Tesla’s ideas about the form that his wireless 
transmitters and receivers would take were now 
crystallizing. They were described in patents ap- 
plied for in 1897 and granted in the United States 
in 1900.4 A simplified version of his apparatus is 
shown in Figure 3. 

Basically, the transmitter consisted of a source 
of high voltage, high frequency, alternating cur- 
rent applied between an elevated conducting 
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sphere and the earth via an air core 
transformer. The receiver was like the 
transmitter in reverse. An elevated 
sphere was connected to the earth 
through the primary coil of a trans- 
former, and the secondary coil was con- 
nected to the detector. Presumably the 
primary and secondary circuits of both 
the transmitter and receiver were tuned 
to or resonated at the generator or oscil- 
lator frequency in communications ap- 
plications. 

Tesla did not expound on the princi- 
ples of his receiver, but he apparently 
expected the alternating potential or 
electric field associated with the earth 
current to generate a voltage between 
the ground and the elevated sphere of 
the receiver. In his patent drawings 
Tesla showed large loads connected to 
the output of the receiver because he 
was still considering the wireless transmission 
of useful amounts of electric power. 

Tesla also considered the possibility of utiliz- 
ing electrical conduction through the rarefied 
strata of the upper atmosphere, an idea reminis- 
cent of the experiments of Mahlon Loomis®, and 


Fig. 4. Tesla’s laboratory at Colorado Springs. 
Note the 30-inch diameter metal covered sphere 
on top of the central pole, and the structure on the 
near side of the building from which a conducting 
sphere could be elevated various distances above 
the ground. 
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even conjectured that a transmitter for this pur- 
pose would produce an artificial aurora. These 
ideas were reinforced by his experiments on the 
conduction of electricity through gases at low 
pressures. However, he did not try to follow this 
up seriously, probably because it would have re- 
quired balloons or other access to the upper at- 
mosphere, and he continued to focus his main ef- 
forts on conduction through the earth. 

Tesla was not the first to try signalling 
through the earth electrically. Samuel Morse 
transmitted telegraph signals across a canal 
eighty feet wide in 18425, and William Preece 
bridged the Solent, a channel several miles wide 
in England, in 1882’. Nathan Stubblefield 
demonstrated a wireless telephone that worked 
by earth conduction circa 18928. 

However, unlike Tesla’s transmitter with its 
“monopole” ground terminal, the transmitters in 
these systems all utilized a complete circuit that 
passed a current between two ground terminals, 
and the receivers detected the voltage between a 
second pair. The main limitation of such systems 
was that the dipole electric field set up in the 
earth by the pair of transmitter terminals had an 
intrinsically short range, and with the instru- 
ments then available, signals typically 
could not be received at distances many 
times greater than the spacing between 
the transmitter terminals. Of the early 
earth conduction schemes, the wireless 
telegraph and telephone systems of 
Amos Dolbear, developed in Boston and 
patented in 1882, most closely resem- 
bled Tesla’s concept in principle because 
they utilized single ground terminals at 
the transmitter and receiver?. 

All of the foregoing systems transmit- 
ted raw telegraphic or telephonic signals, 
what would now be called the “baseband 
signal.” In Tesla’s system, the alternat- 
ing e.m.f. supplied by the transmitter was 
a carrier, and information was to be 
transmitted on it via amplitude modula- 


insulated from the earth. The primary and sec- 
ondary coils of his transmitter were made of 
thick cable. They were fifty-one feet in diameter, 
and their combined height, or that of their coil 
form, was nine feet (Figure 5). 

An additional resonant coil likely was used to 
achieve a high sphere voltage, the whole arrange- 
ment being called by Tesla a “magnifying trans- 
mitter.” (Further details will be included in part 
2 of this article.) According to Tesla, up to four 
million volts could be applied to the sphere, gen- 
erating earth currents of one thousand amperes. 
The power was not as large as these numbers 
suggest because the current and voltage were ap- 
proximately 90 degrees out of phase. 

Tesla did various experiments inside and out- 
side of the transmitter building using resonant 
coils that would pick up the transmitted energy, 
lighting bulbs or generating electrical dis- 
charges. He later described the signals detected 
by ungrounded coils as due to induction and of 
no real value, whereas he attributed signals re- 
ceived by grounded coils to transmission via the 
earth, and described them as important. 

These experiments were carried out within a 
few miles of the transmitter, and Tesla appar- 


: 


tion. His plans included modulations car- 
rying telegraphic, telephonic, stock mar- 
ket, picture, time, and coded signals. 
How well his proposed electromechani- 
cal methods of modulation would have 
worked is debatable, but his ideas cer- 
tainly were ahead of their time. 

Tesla built his last laboratory for wire- 
less experiments near Colorado Springs 
in 1899 (Figure 4). Here he constructed a 
metal-covered wooden sphere, about 30 
inches in diameter, that could be raised 
to the top of a 168-foot iron pipe that was 
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Fig. 5. High voltage electrical discharges inside the Col- 
orado Springs laboratory, with Tesla seated in a chair 
(double exposure). The frame encircling Tesla and vari- 
ous experimental coils was about 50 feet (15 metres) in di- 
ameter, and supported the primary and secondary turns of 
his main oscillator coil. The coil in the centre, termed an 
“extra coil” by Tesla, generated multi-million volt elec- 
trical discharges when resonating to the oscillator fre- 
quency or a low order harmonic. 

An inscription at the bottom, signed by Tesla, reads: 
“To my [word unclear, looks like “unknown”’] friend Sir 
William Crookes of whom I always think and whose kind 
letters I never answer! June 17, 1901,” 
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Figure 6. Tesla’s unfinished Wardenclyffe sta- 
tion for his world system of wireless at Shore- 
ham, Long Island, New York, circa 1903. The 
building in the foreground housed the power 
plant, laboratory, and workshops for the station. 
The tower and top structure in the background 
was about 187 feet (57 metres) high, and was 
never completed. The roughly hemispherical top 
was to have been covered with iron plates (the 
“elevated conducting body”’), and the supporting 
structure presumably would have contained the 
“magnifying transmitter,” and would have been 
covered by an outside wall. 


ently did not attempt to observe how far away his 
signals could be received. Consequently, al- 
though his Colorado transmitter undoubtedly 
could have done far better, the greatest distance 
he ever recorded was thirty miles — observed 
during earlier experiments at his Houston Street 
laboratory in New York City.!0 

Although this was a significant accomplish- 
ment, Tesla did not attempt to exploit it com- 
mercially, preferring to wait until he had achieved 
his real goal, worldwide wireless. In retrospect 
this probably was a great mistake. The lack of 
demonstrated success in long-range wireless 
communication or power transmission made it 
difficult for him to obtain needed financial sup- 
port later. It also denied him a more prominent 
place in the history of wireless. !! 

In Colorado, Tesla also used a receiver like 
that shown in Figure 3 to record natural electri- 
cal disturbances. According to Tesla: “The earth 
was found to be, literally, alive with electrical vi- 
brations, and soon I was deeply absorbed in this 
interesting investigation.” !2 

During these experiments he made an obser- 
vation that impressed him greatly, and reinforced 
his belief in the practicality of transmitting sig- 
nals or power through the earth. A thunderstorm 
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that was moving away from him produced many 
maxima and minima on his record, and contin- 
ued to do so even after it had receded to a dis- 
tance estimated to have been about 200 miles. 
Tesla interpreted these variations as stationary 
(standing) waves, possibly due to electrical dis- 
turbances generated by the lightning travelling 
around the whole planet. If this interpretation 
were correct, global ranges for his system 
seemed feasible. 

Tesla completed his Colorado experiments 
and returned to New York in 1900. He now felt 
ready to build a commercial installation to pro- 
vide the worldwide wireless services quoted at 
the beginning of this article. The well-known fi- 
nancier, J.P. Morgan, advanced him $150,000 in 
return for a 51% interest in Tesla’s patents and 
inventions, and in any future ones related to elec- 
tric lighting or wireless telegraphy and tele- 
phony. !3 

Tesla obtained a piece of land at Shoreham, 
Long Island, New York, and in 1901 began con- 
struction of a powerful transmitting station 
called Wardenclyffe, named after the real estate 
development in which it was located. A one- 
story brick building about 100 feet square was 
constructed and equipped as his laboratory, 
workshop, and power plant for his transmitter. 

A sturdy wooden latticework tower about 154 
feet (47 metres) high was built, topped by a 
roughly hemispherical structure, 68 feet (21 me- 
tres) in diameter, which was to have been coy- 
ered with metal plates (the elevated conducting 
body). See Figure 6. The tower was located 
about 350 feet (100 metres) from the station 
building so that there would be no risk of an 
electrical discharge between the hemisphere and 
the chimney of the building! 

Beneath the tower was a deep shaft containing 
the ground terminal. This was an iron pipe dri- 
ven about 300 feet (90 metres) into the ground 
and well into the water table to provide the trans- 
mitter with “a grip on the earth so that the whole 
of this globe can quiver” (electrically speaking, 
of course). Presumably, the apparatus which 
Tesla called a magnifying transmitter, “a pecu- 
liar transformer specially adapted to excite the 
Earth” would have been located in the tower, and 
the tower covered with an outside wall as shown 
in an artist’s illustration. !4 

This 1s as far as the project got. Tesla had spent 
all of his money, and could not raise more from 
Morgan or other financiers. Construction ceased 
in 1903, and Tesla mortgaged the property. The 
mortgages were eventually foreclosed, the equip- 
ment was stripped from his laboratory, and the 
tower was blown down with dynamite in 1917. 
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So ended a dream and a fascinating chapter in 
the history of communications. Tesla’s last sig- 
nificant work was on a turbine that he invented, 
but he was unable to exploit it commercially to 
save the Wardenclyffe project. He died in his 
hotel room in New York City in 1944. Although 
the Wardenclyffe tower is long gone, the station 
building was used commercially until recently, 
and its restoration for use as a science centre is 
the goal of the “Tesla Wardenclyffe Project.” !> 

The premature demise of Tesla’s world wire- 
less system leaves us haunted by what might 
have been. Would it have worked? If so, would 
early wireless have evolved along entirely dif- 
ferent lines? These and other questions will be 
examined in Part 2 of this article. 
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A BLAST FROM THE PAST 


After reading our story on NSS (“Station 
NSS: A Decommissioned Giant”) in the 
November O7B, Bill Shaw remembered he 
had worked the station on 17 May, 1952. 


He contacted stations AIR and WAR on the 
same date (an Armed Forces Day event, 
maybe?) and received QSL cards from all 
3. Here’s the NSS card, which Bill was kind 
enough to scan and e-mail to us. 
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BY PAUL H. JACOBS 


POWER SUPPLY TRANSFORMERS 
FOR VACUUM TUBE PROJECTS 


supply transformers for vacuum tube projects 
these days. They are available at hamfests, 
but most of the surplus transformers you find are 
the low voltage type used to power solid state 
equipment. Recently I was looking for a trans- 
former to build a small supply for a BC453 that 
I bought at Dayton. I did not have a suitable plate 
transformer but I did have plenty of filament 
transformers, some of which were the dual pri- 
mary type used in 115/230 volt equipment. Dual 
voltage transformers are much more common 
now as a lot of equipment is designed to sell 
worldwide. This gave me an idea for how to 
build my supply. 
Dual primary transformers are normally con- 


if is becoming more difficult to find power 


24VAC To Filaments 


Fig. 1. Normal dual-primary hookup for 115-volt 
operation. Primaries would be connected in se- 
ries for 230-volts. 


nected with their primary windings in series for 
230V operation and in parallel for 115V opera- 
tion. (See Fig. 1) However, if we use only one 
primary winding to excite the transformer, the 


To Filaments 


+240 Volts 
To Plates 


Fig. 2. Transformer is excited with just one of the primaries; the other acts as a secondary, feeding a 
voltage-doubler circuit providing 240 VDC Normal secondary is used for filament supply. 


101 RABBIT EAR PASS, VICTOR, NY 14564 
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other primary can be 
used as a secondary for 
the plate supply. (See 
Fig. 2) 

In this case I needed 
240 Volts B+, so I used 
a full wave voltage 
doubler. The circuit 
works well and makes 
a nice power supply 
for small military gear 
like the command set 
receivers. With a really 
beefy filament transformer you could make a 
supply for an old HRO or other communications 
receiver that does not have a built in power sup- 
ply. The filament transformer secondary voltage 
can be 6.3, 12 or whatever voltage the filaments 
of your radio require. 

If you need a lower B+ voltage, use a full 
wave bridge rectifier. (See Fig. 3). This design 
delivers about 120 Volts B+ and would make a 
nice power supply for an old battery-powered 
AM receiver. In this case I have shown a rectifier 
in the filament circuit as well because many bat- 
tery sets will not work well with AC on the fila- 
ments. Adjust the value of dropping resistor R1 
to provide the correct filament voltage for your 


Fig. 4. Ripple in a capacitor input filter (see text). 


set. DC filaments are optional; you can tailor the 
design to meet your particular needs. 

A transformer cannot be expected to supply 
more power than its rating, of course, and since 
in this design approach we are using one of the 
primaries as a secondary, the load on the plate 
and filament outputs must be added. To be safe, 
you should further derate the transformer be- 
cause all of the primary excitation is coming 
from one winding so the losses in the primary 
will be greater. 

For example, in my BC453 the AC filament 
load is 24 Volts at 450 MA or 10.8 Volt-Amps. 
The DC plate load is 240 Volts at 40 MA or 9.6 

(continued on page 40) 


To Filaments 


+120 Volts 
To Plates 


Fig. 3. This configuration is suitable for battery powered AM portables. Conventional bridge recti- 
fier circuits output 120 VDC for plates; 6.3 VDC for filaments. 
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EQUIPMENT RESTORATION 


EDITED BY KEN OWENS, 478 SYCAMORE DR., CIRCLEVILLE, OH 43113 
PLEASE SEND CORRESPONDENCE DIRECTLY TO THE ABOVE ADDRESS, 


INCLUDING SASE FOR REPLY. 


Problems Caused by “‘Good”’ 
Tubes! 


here has been a great response to my call for 
problems caused by “good” tubes. I’ll claim 
editorial privilege and go first. 

Tube testers are fine for screening out grossly 
defective tubes, but don’t always tell the whole 
story. A tube which passes with flying colors may 
not work in a receiver, but a weak tube may per- 
form perfectly well. Old timers relied on tube sub- 
stitution to sort things out. Even that doesn’t al- 
ways work as you can see from the two examples 
below. 

A Crosley Model 635 was restored and worked 
fine on the broadcast band, but reception was 
weak and erratic on SW. All tubes were good on 
a Weston transconductance tester and all voltages 
were correct except for the oscillator grid which 
was low. Suspecting the 6A7G converter tube, I 
replaced it with new tube. No change. I tried a 
third tube and the problem disappeared. It seems 
that the 6A7 has difficulty oscillating at high fre- 
quencies in this set. Both the original and first re- 
placement tubes worked perfectly well in several 
other sets. 

The second instance also involved a Crosley, 
this one a Model 516. After replacing the usual 
capacitors and a couple of resistors that were out 
of tolerance, the set was fired up. The sound was 
weak and mushy and there were whistles and 
chirps all over the dial. 

This model uses a 6BS5 direct-coupled twin tri- 
ode in the output. Tone control is accomplished 
by switching a .03 mF capacitor across the output 
transformer primary. When the tone control was 
switched in, all problems disappeared. 

I suspected parasitic oscillation of the 6B5 and 
confirmed it with the ’scope. For those not famil- 
iar with the term, parasitic oscillation is unwanted 
oscillation of a tube, often at VHF or UHF fre- 
quencies. It’s a common affliction of beam power 
tubes. The 6B5 tested good, and replacing it did 
not solve the problem. 

This is one of radio’s mysteries. Obviously the 
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set didn’t have parasitics when new. Why now? 
Over the years parts change value; some go up 
and others go down. While they all may still be 
within tolerance, the sum of the changes can 
cause abnormal or borderline operation. 

Rather than spend a lot of time finding the 
cause (it could be anything), I opted for a quick 
fix. I bypassed the 6B5 plate directly to ground 
with a .002 uF capacitor. Most sets have such a 
capacitor anyway. It had no perceptible effect on 
the sound and stopped the parasitic oscillation 
permanently. 


% UD. Cred 


his item is from Scott Todd (Cambridge, 

MN). Scott serviced a friend’s Philco Model 
48-250 for a complaint of distorted output. He re- 
placed the usual leaky capacitors, and also replac- 
ing a charred 12W 130Q cathode resistor for the ° 
50A5 output tube with a | W unit. The set sounded 
fine when fired up, but got progressively more 
distorted with time. The 50A5 checked good — 
no gas. Each of 3 other SOAS5s he tried showed the 
same problem. Measurement revealed that the 
bias on the tubes was disappearing. 

Observing that earlier production runs used a 
50B5, he hooked one in with clip leads and it 
worked fine. He also connected a 50C5 and a 
50L6 with clip leads and they worked fine. 

Scott then got 4 50A5 tubes from a friend. Only 
one of them was stable, Out of 8 SOASs, only one 
would function in this set! [Heater-cathode leak- 
age? See John Grady’s story below — DKO.]| 
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oe Stephany, N2XS (Williamson, NY) sends 

the following: Just after getting out of the 
Navy in 1955, Joe happened to hear his brother’s 
radio whistling. His brother said he had taken it 
to a repairman who said it couldn’t be fixed. 

Joe opened up the set to check the IF align- 
ment. He noticed that the pitch of the whistle 
changed as the trimmers were adjusted. He im- 
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mediately thought of tuned plate-tuned grid os- 
cillation. This occurs in triode amplifiers when 
the plate and grid contain resonant circuits tuned 
to the same frequency. Feedback through the 
grid-plate capacitance of the tube stimulates the 
oscillation. This set didn’t use a triode; it had a 
12BA6 pentode IF amplifier. 

Joe replaced the 12BA6 and the whistles 
stopped. When he inspected the old 12BA6 with 
a magnifier, he saw that the spot weld on the lead 
from the suppressor grid to its base pin had never 
been made. The suppressor was floating; this 
tube was not a pentode at all! 
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eed Aquilino (Cicero, NY) tells about a pair of 
screwy 5U4s: He was testing a batch of 
“oarage sale” tubes and found a pair of 5U4s 
which had filament continuity, but wouldn’t light 
up and had zero emission. 

With nothing to lose, Len cranked up the fila- 
ment voltage. When he reached 12V, the fila- 
ments glowed normally and the emission was 
good. What’s going on here? Were the wrong fil- 
aments used in production? 


92:29 weOunF 


hae Day (Reisterstown, MD) had an inter- 
esting experience with his Seeburg jukebox: 
This jukebox plays both 33 and 45 rpm records. 
The phono turntable has a synchronous motor 
which uses the 60 Hz line as reference for the 45 
rpm speed. For 33 rpm it switches over to a 44- 
Hz oscillator feeding a pair of P-P 6L6s to drive 
the motor. The 44-Hz circuit is powered up 
whenever the machine is on. When a 33 rpm 
record is selected, a simple relay switches the 
motor from the 60 Hz line to the up-and-running 
44 Hz supply. 

The first time a 33 rpm record was selected, 
the motor would stop. After a minute or so, it 
would slowly come up to speed. This only hap- 
pened on the first 33 rpm selection of the day, no 
matter when that occurred. Thereafter, the motor 
reliably changed speed even when played all day. 
Obviously this was not a “warm up” problem. 

The problem was cured by replacing the weak 
5U4 which powered the 44 Hz circuit. The ques- 
tion is: why was this 5U4 able to furnish adequate 
power except on the first 33 rpm record of the day? 
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| ea Grady (Littleton, MA) sends this story 
about a Philco 20 that ate filter capacitors: One 
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day, while listening to his Philco 20, the filter ca- 
pacitors exploded! John replaced them with 
500V units and found nothing else wrong. Two 
weeks later it happened again. He spent a lot of 
time checking out every possibility he could 
think of and found nothing, so he replaced the fil- 
ter capacitors once more. 

A month later — bang! This time John found 
that the “S” bulb 280 rectifier was at fault. Ap- 
parently the springs at the apex of each filament 
had lost their tension. When the filaments ex- 
panded with heat, they didn’t keep their “V” 
shape, but bowed out and occasionally touched 
the plates. When this happened, the application of 
AC to the filter capacitors destroyed them. Watch 
those old tubes! 

Another problem involved a faulty 6Q7G also 
in a Philco. Sometimes this tube worked and 
sometimes not. Its problem turned out to be a bad 
connection between the top cap and the wire 
going through the bulb to the grid. Voltage 
checks at the grid cap, of course, show the correct 
reading. The tube was repaired by resoldering the 
cap. Such problems can be hard to find when the 
cap is not loose on the tube. 

John also gives a word of caution about large 
sets which use Types 47, 42 and 6F6 tubes in 
push-pull run at maximum ratings. RCA really 
means it when they specify a maximum value for 
the grid resistors. If the resistors increase in value 
beyond the maximum (which they commonly 
do), the tubes can suddenly “run away.” They 
start drawing grid current and the plates get red- 
hot. The tubes are frequently destroyed when this 
happens. If the filter capacitors are replaced in 
these sets, the B+ is usually higher than before, 
and the risk is greater. John cautions that re- 
placement filter capacitors should never be larger 
in value than the originals and recommends low- 
ering the grid resistors to 100kQ to be safe. 

John also notes that heater-cathode shorts on 
such tubes as the 50C5 and 50B5 will cause a 
loss of bias with consequent overheating and dis- 
tortion. 
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ore pentode problems from David Zimmer- 

man (Fort Wayne, IN): David has experi- 
enced problems with sets which play fine at first, 
but then rapidly lose volume after several min- 
utes of operation. He has traced the problem to 
miniature pentodes like the RCA 12BA6 and 
6AU6 which are under AVC control. It seems 
that these tubes develop a grid charge which 
causes the AVC voltage eventually to go positive 
(continued on page 40) 
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Bring Historical Circuits to Life 
On Your Workbench! 


BREADBOARDING 


EDITED BY RICHARD A. PARKS, 2620 LAKE RIDGE CT., OAKTON, VA 22124 
PLEASE INCLUDE SASE FOR REPLY. 


A Coherer as an AM Detector 


et’s step back to the coherer we talked 
about last time. The inventor of the coherer, 
Edouard Branly, was doing photoelectric 
experiments, not radio. However, as radio tech- 
nology emerged, Branly’s device was adapted to 
receive spark transmissions. The coherer was a 
tube filled with loosely-packed metal filings or 
powder. It was nearly an insulator until an RF 
burst came in, and then its resistance dropped as 
the filings clustered together, or cohered. When 
the pulse went away, the device had to be reset, by 
tapping, to restore its high-resistance state. 

Marconi used a coherer in his historic transat- 
lantic experiments, and he probably tapped the 
thing all the time! Automatic means for tapping 
after each received pulse soon came into use, and 
the coherer came to be thought of as a binary 
component — kind of like a latching relay. But 
what if the device isn’t tapped after first break- 
ing into conduction? How does it behave in its 
“low-resistance” state? 

One of the trials I conducted when writing the 
November 1998 Breadboarding column in- 
volved a coherer device that I made on my 
bench. I had been intrigued by a statement in 
Hallay and Kryzhanovsky’s May 1996 OTB ar- 
ticle (1) describing the action of a coherer in part 
like this: “Metal filings used in the coherer are 
covered with a thin semiconducting oxide layer.” 
This got me wondering how a coherer would 
work as a detector of AM broadcast signals. 
Would it act like a crystal diode? How would 
bias voltage/current in the device influence the 
demodulating action, if any? Having nothing 
better to do with my copious spare time, I set to 
work. The results, I think, show the coherer de- 
serves a column all to itself. 

Let’s go back in time and make a coherer. 
We'll breadboard test it in the AM broadcast 
band. If the device has semiconductor properties, 
it should be able to detect the signal in steady- 
state. 

Clamp a 3AG glass fuse at one end and heat 
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the free end with a soldering iron. The end will 
pull off freely. Do the same with the other end. 
Clean all the solder out of the ends, leaving the 
gunk on the outside ends of the glass tube. Now 
center punch and drill a small hole through each 
fuse end and solder a short piece of bare wire 
into each hole (Figure 1). 

Now go file a piece of the metal you’d like to 
test, getting enough filings to fill the tube. Shake 
well to settle the particles, place the ends back on 
the tube, heat each end, and squeeze it back all the 
way onto the tube. As long as the two wires don’t 
touch, you’ve got a coherer. Can you measure its 
resistance? Tapping on it will change its resis- 
tance, and you may be able to see that the device 
is polarity- sensitive. Its also voltage-sensitive, as 
you will see if you run a curve on your unit. 

I made two coherers — one with brass filings, 
one with steel. When I connected the devices in 


Fill with metal filings 


Fig. 1. Coherer made from 3AG fuse. 


Coherer 


Coupler 


Fig. 2. Lodge’s 1898 receiver. 
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the circuit of Figure 2 (Lodge’s 1894 receiver as 
introduced in my November, 1998 column), I 
got these results on my strongest local station: 


DC bias (brass filings) (steel filings) 
Volts C523 § 14 16 
AC output at phones 

mvVolts p-p 525 0 5 10-0 


I had to tap my coherers (lightly and repeat- 
edly) like an old-time spark operator to break the 
devices into conduction. Once I got a signal and 
took a measurement, I could repeat the tapping 
to find another “operating point.” During the 
tests, I found that the coherers were noisy and 
quite microphonic. 

How about your results? Did you get anything 
like mine? I had to pack the filings pretty tightly 
in the glass body of the ex-fuse to get a decent 
signal. Was that necessary? Will a coherer like 
this change its characteristics over time? Bread- 
boarding lets us try out ideas like this at little or 
no cost, and we don’t care how our setup looks, 
either — do we? 

I made a couple more fuse/coherers, using 
steel filings, to see how variable the characteris- 
tics of the devices might be. I used the simplest 
test circuit I could think of (Figure 3) to deter- 
mine the detection efficiency of the best of my 
coherers and compare it with that a modern 
1N277 germanium diode. (% Efficiency = [AC 
voltage out/Modulation voltage in] x 100%) 

Interference from nearby broadcast stations is 
minimized in the test circuit because the tank 
coil is shielded and driven from a matched 50 
ohm source (an RF generator). I kept the test fre- 
quency constant by using a frequency meter and 
I kept the drive level constant, too. When the co- 
herer was in the circuit, I used a DC lab supply 
to vary the bias voltage across the device, and 
when the 1N277 was in use, the supply was 
turned off and the ’phones return connection was 


RF 
Signal in 


grounded. 

With an input to the tank of 0.5 Volts peak-to- 
peak, 960 KHz, modulated 50% with 400 Hz, I 
got these readings across the ’phones using my 
best coherer: 


DC bias voltage, © 

Volts 05.108 15 20 253 30 490 
AC output, 

millivolts 98 220 280 294 221 188 98 


Wow — changes in bias had a striking effect 
on the AC output! I repeated the tests using dif- 
ferent values of RF drive voltage, a constant 2.0 
volts of bias, and a steady value of modulation. 
Here are my results: 


RF tank voltage, 

mV p-p 1100 2200 3300 4400 
Modulation envelope, 

mV rms 390. = /80—-—«*d1470.~«- 1560 
Recovered AC output, 

mV rms 5 16 27 141 

Detector conversion 

efficiency, % 136 2.05 23° 9.03 


Placing the 1N277 in the circuit and using the 
same conditions (but no bias): 


RF tank voltage, 

mV p-p 1100 2200 3300 4400 
Modulation envelope, 

mV rms 390.780 . 1170 -1560 
Recovered AC output, 

mV rms 70 145 258 406 
Detector conversion 

efficiency, % 18 18.6 22 26 


AC 
Voltmeter 


Fig. 3. Circuit for measuring detector conversion efficiency. 
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This shows my coherer is not a very hot de- 
tector, but it would have worked for Marconi if 
he had some high-powered AM stations to listen 
to in 1899! How many old-timers got out an old 
coherer from the spark days and tried it during 
the early days of AM broadcast? We can’t be the 
first in almost 80 years to try this. Can we? I 


wonder whether soft iron filings . . . ? 
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REFERENCE 

(1) Hallay and Kryzhanovsky, “Experiment- 
ing with an ‘Antique’ Radiowave Detector.” 
OTB Vol. 37, No. 2, May, 1996, p.39 
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POWER SUPPLY TRANSFORMERS, continued from page 35 


Volt-Amps. A ballpark estimate for the effective 
load on the transformer due to the plate supply is 
roughly twice that amount, 19.2 Volt-Amps, be- 
cause the capacitor input filter draws current 
from the transformer in short pulses, increasing 
the dissipation in the windings and the flux in the 
core. That adds up to 30 Volt-Amps. The trans- 
former I used is rated at 24 Volts at 2 Amps or 48 
Volt-Amps and it runs at a safe temperature. 

When designing your supply, don’t be tempted 
to use the biggest capacitor you can find on the 
input side of the filter. It is tempting because the 
larger the cap, the lower the ripple, right? Yes, 
that’s true, but that low ripple comes at a price. 
(See Fig. 4). 

During time t}, current flows from the trans- 
former through the diodes and charges the filter 
capacitor. During time ty, the voltage on the ca- 
pacitor is higher than that of the transformer, so 
no current flows from the transformer and the 
output current is supplied by the capacitor. Mak- 
ing the capacitor larger results in less voltage 
drop during tp (and thus less ripple), but it also 
makes time t; shorter. The transformer still has to 
replace all of the energy that the load used up 


during t>, but now it has a shorter time to do that 
and thus the current during t, must be larger. Ob- 
viously, if the capacitor gets very large, the peak 
current also gets very large and this is hard on the 
transformer and the diodes. It’s better to keep the 
input capacitor relatively small and clean up the 
ripple with a second section of filtering as shown 
in Figures 2 and 3. 

Small filament transformers with dual pri- 
maries are common at hamfests these days. If you 
cannot find the transformers for sale separately, 
check out surplus linear power supplies. I have 
seen the OEM type, the ones that are mounted on 
heavy aluminum L brackets, at very low prices at 
hamfests and surplus electronics dealers. New 
dual primary transformers are available from 
many suppliers. Mouser and Digikey carry a full 
line and some models are listed in catalogs from 
Herbach and Rademan and Marlin P. Jones at 
much lower prices. A nice selection of high volt- 
age capacitors at reasonable prices is available 
from Frontier Capacitor, P.O. Box 218, of Lehr, 
ND 58460. 

I hope this idea is useful to you in getting your 
antiques back in operation. 
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EQUIPMENT RESTORATION, continued from page 37 


in its effort to control the gain of the tubes. 

He has seen this often enough that he now 
hooks a meter to the AVC line, tunes in a station 
which gives -2 to -3V on the AVC and lets the 
set run for a while. Any change in the voltage in- 
dicates possible tube trouble. 
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David once put an offending tube in a Hickok 
transconductance checker and held the test but- 
ton down for 30 min (!). The meter was rock- 
steady the whole time. He has not seen this prob- 
lem with larger pentodes like the 12SK7 or 
6SG7. 
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AMATEUR RADIO 


EDITED BY JOHN F. ROLLINS, W1FPZ, HC 33, BOX 150, ARROWSIC, MAINE 04530 


PLEASE INCLUDE SASE FOR REPLY. 


QSO Party Results and Upcoming Events 


The Bruce Kelley Memorial 1929 
QSO Party 


The ’29 QSO Party for 1998 was off and run- 
ning in great style at 6 PM EST on November 
28. From various reports about the country, con- 
ditions were generally good everywhere except 
for the QRM caused by the activity from the CQ 
World Wide CW Contest on the first weekend. I 
don’t know how to overcome that problem. 
Months earlier I had talked to the CQ contest 
folks and they noted our selected weekends for 
our QSO Party. They had not yet set their contest 
dates and they promised to keep clear of our 
dates. So much for promises. When the QRM 
from the CQ contest overwhelmed the AWA 
ops, some of our members moved up to 3690 kHz 
where, amazingly, the frequency was clear. 

This past year we elected to change over the 
recommended band segment and to operate be- 
tween 3560 and 3580 kHz. This change seemed 
to have had a favorable response, the only sug- 
gestion from the members being to expand the 
segment at the low frequency end. A good idea 
which we will do. 

At this writing only 60 logs have been returned 
although an estimated 80 to 90 AWA members 
participated. I sure wish you guys would send 
your logs in early! 

Once again Bob Raide took the honors for top 
operator (71 contacts). Good going Bob! But 
when are some of you hot shot operators going to 
knock him back a peg? He is tough. 

Some other pleasantries to report. There were 
a number of first time ops on this year. Most re- 
ported great enthusiasm,— “Hey this is Real 
Radio!” You bet. Also, most of the first-timers 
were using a ’29 Hartley based on Bob Raide’s 
article for an inexpensive way to build a ’29 
transmitter (see OTB August 1998, p. 30). 
Thanks Bob, and how about a follow-up article 
with a ’29 amplifier? 

Several of the first time ops turned in very im- 
pressive scores, VE3BBN with 59 contacts and 
K8JWR with 48 contacts. There were others. 

Finally, I want to again thank those of you 
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Bob Dennison, W2HBE, old time ham, master 


builder, master operator. 


who sent comments, letters and pictures. For me, 
it is the most enjoyable part of organizing the 
29 QSO Party. 

By the time this report is published in the Feb- 
ruary OTB, the 160 Meter QSO Party will have 
taken place and the February Linc Cundall 
Memorial Contest will be upon us. Also don’t 
forget the DX Contest in April! See you there! 
J.R. 


Top Ten Logs — 1929 QSO Party 


CALL 

W2ZM 

W2IRS, KJ8L (tied) 
VE3BBN 

W2A0 

VESCUI 

W2ER 

W5WS/3 

k8JWR, W2FCH, N9AHQ (tied) 
W2HBE 

W4VBX 


CONTACTS 


Complete Results — 1929 QSO Party 


CALL TRANSMITTER TUBE CONTACTS 
WIDDW HARTLEY 210 35 
KA1CFQ HARTLEY 210 21 
K1Fl MOPA 210 + 210 32 
K1TMJ = HARTLEY 10 43 
W1iGIG  TPTG PP 45's 10 
K1GDH TNT PP 45's 23 
WINV HARTLEY 45 ae 
W1YT TNT PP 45's 19 
NE1S TNT PP 45's 42 
WIEPZ@3 SLPTG Pe 210's 22 


W2ZM — PP TNT (AC PWR)45’s 71 
HARTLEY 27 

W2LYH HARTLEY 211 31 
W2ER MOPA 93 
KA2PBO HARTLEY ra 16 
W2FCH TNT 48 
WB2AWQ HARTLEY, MOPA 27 

W2I0G ~~ HARTLEY 45 38 
W2KFG = TPTG 39 
W2KK MOPA 20 
W2YIK = HARTLEY 45 17 
N2EZ TPTG 210 20 
N2A0 HARTLEY 27 6 
W2A0 HARTLEY 210 58 
KE20 TNT O1A 27 
K2LP TPTG 10 32 
N2VO HARTLEY 26 
N2TWW TNT OIA 32 
W2IRS — HARTLEY 203 61 
W2HBE HARTLEY 45 47 
KB2PLW TNT 27's 6 


K30Z MOPA 27 + 210 36 


W3MNE HARTLEY 10 27 
WASDSP_ HARTLEY 210 20 
W5WS/3 MOPA 210 + 210 51 
WB3HLH_ TNT 10 25 
KD30R HARTLEY 410 DeForest 9 

W3FJJ = HARTLEY 45 12 
W3EAN MOD 9 

W30ER MOPA 210+ 210 11 
WSINV = TNT 10 15 


KA3P HARTLEY 


AA4RM 
W4LN 
K4LJH 
W4VBX 


HARTLEY 
HARTLEY 10 

HARTLEY 211 9 
TNT 


K5RB HARTLEY 


K6ILM = HARTLEY 
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Beautifully made 210 ’29 Hartley for 80m. Built 
by Howard Holden, WB2AWO. 


W6DJX 
W6TDP 
K6TQ 


TNT 
HARTLEY 
TNT 


W7LNG 
W7LOG 
W7QQQ 


TPTG 
TNT 
TPTG 


NI8G 
K8JWR 
KJ8L 


TPTG PP 2 
HARTLEY 
MOPA 


N9AHQ 
AA9DH 


HARTLEY 
HARTLEY 


NO WO LOGS 


VE3BBN TPTG PP 99 
VE3CUI HARTLEY 245 56 


The following calls were heard but no logs were 
received: 

ACSP, AA2YU, K3DZ, VESDKW, AA2CU, W2TM, 
NA4G, W7FG, N2CDD, WD80FB, WA83VAT, 
WS8VVS, VE3KSK, WOOG, W5TVW 


Linc Cundall Memorial OT Contests 


We have two old time CW contests coming up 
for AWA members. The first will be the annual 
OT CW contest, covering the 20-40-80-160 
meter bands to be held in February. The second 
CW contest is new, and is called the OT DX 
Contest, to be held in April. It is a 20 and 40 
meter contest. In either contest the AWA mem- 
ber is encouraged to use vintage equipment, 
1943 or earlier, although modern equipment is 
acceptable. 
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Annual OT CW Contest (February) 


Dates and Times: Feb 10-11. Start at 6 p.m. 
EST (2300Z) on Wednesday, February 10 and 
end at 6 p.m. (2300Z) on Thursday February 
11. Repeat on Saturday and Sunday, Feb 13 and 
14. 

Frequencies: 1800-1820, 3580-3600, 7030- 
7050, and 14060-14070 kHz +/- QRM. Con- 
centrate 20 and 160 meter contacts on the hour. 


OT DX Contest 


Dates and times: April 21-22. Start at 6 p.m. 
EST (2300Z) on Wednesday, April 21 and end at 
6 p.m. (2300Z) on Thursday, April 22. Repeat on 
Saturday and Sunday, April 24 and 25. 

Frequencies: 7025-7050, 14050-14100 kHz 
+/- QRM. 


Procedure For Both OT Contests 


Objective: Contact the greatest number of 
AWA members. When calling use “AWA AWA 
de W2AN,” for example. On contact, exchange 
signal report, year of equipment such as “TX 36” 
for a 1936 transmitter and “RX 34” for a 1934 
receiver. Send “MOD” for modern (1943 or 
later) gear. 

Rules: A station will be scored only once on 
each band. Non-member contacts, and stations 
not submitting logs, will not count. 

Scoring: QSO Zones: “E” Eastern Zone U.S. 
Districts 1,2,3,4,8,9 plus VE1, VE2 & VE3; “W” 
Western Zone, U.S. Districts 5,6,7,0 plus VE4, 
VE5,VE6 & VE7. “DX” zone: All others. 


QSO Points per Contact by Zone: 
“R” to yg mi! or “WW” to SW 1 point 
RY to sw” or SAAN Ve to She J) points 
A nig sw” or ad BP to Sia 3 points 
Equipment Multipliers; 

MOD TX and RX 1 

OmixnorRxX. 2 

OT TX andRX 3 


Power Multipliers (input to final): 


O - 4.9 watts 4 
5 - 24.9 watts 3 
25 - 100 watts 2 
100+ watts 1 
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Determining Total Points per QSO: 


1. Find QSO Points for the contact 

2. QSO Points x your equipment multiplier x 
your power multiplier = total points for 
contact. 


Scoring Examples: 
1. KB2PLW contact WIFPZ 


A. Both are in “E” zone for 1 QSO point 

B. Both have OT TX and RX for a 3 
multiplier 

C. Both are operating at 10 watts for a 3 
multiplier 

D. Therefore | pt. x 3 x 3 = 9 points for 
the contact for each operator. 


2. W6TDP contact W2FCH 


A. “W” to “E” contact for 2 QSO points 

B. W6TDP - OT TX and RX with 20 watts 
for a 3 multiplier 

C. W2FCH - OT TX, MOD RX with 50 
watts for a 2 multiplier 

D. W6TDP’s points - 2 x3 x 3 = 18 points 
for contact 

E. W2FCH’s points - 2 x 2 x 2 = 8 points for 
the contact 


Log Sheets 


Log sheets will be sent out to all previous OT 
contest participants. First-time participants and 
others who did not receive logs should contact : 


February Contest: 

John F. Rollins, W1FPZ 
HC 33, Box 150 
Arrowsic, Maine 04530 


April Contest: (if logs are not received by 
April 1) 

Randy Haus, KB2PLW 

P.O. Box 665 

303 Pennsylvania Ave. 

Trumansburg, NY 14886 


As soon as possible after the conclusion of 
each contest, send completed logs to John (Feb- 
ruary Contest) or Randy (April Contest). Randy 
would like all logs returned by June 1. 


Awards: Plaques will be given out at the 
AWA Conference in September. 
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BY DICK MACKIEWICZ 
SILENT KEY, NOVEMBER 16, 1997 


THE MASTER HEADSET FINDER 


he list you see below had its origins in an 
OTB article written by Lud Sibley some 
years ago and entitled “The Ultimate List 
of Headsets.” Dick Mackiewicz, who later be- 
came the OTB’s “Headsets” editor, published an 
expanded version of Lud’s list in the May, 1995 
OTB. When Dick became an O7B contributing 
editor beginning in the May, 1996 issue, his first 
“Headsets” column was an update of the May, 
1995 list. Other updates were included in Dick’s 
February 1997 and February, 1998 columns. 

Dick’s genial, gentlemanly, and enthusiastic 
contributions to the antique radio hobby have 
ceased. But, as a memorial to him and a service 
to headset collectors, the OTB would like to keep 
Dick’s headphone list alive and current. To ob- 
tain the list you see below, we began with Dick’s 
original, then made all updates and corrections 
per his May, 1996, February, 1997 and February, 
1998 columns. 

Readers are invited to send their own updates, 
additions, or corrections to the list. You are es- 
pecially encouraged to examine the headphones 
in your own collections to see if you can add new 
material. E-mail or snail mail your contributions 
to Marc Ellis, Editor, OTB (see inside front cover 
for addresses). I will archive the information and 
publish addenda to the list, crediting all contri- 
butions when enough new material accumulates. 

A word about Dick’s cataloguing system. At 
first glance some of the entries may seem to be 
redundant. But once you understand the modus 
operandi, you can see the sense of his arrange- 
ment. Where the exact name of the manufactur- 
ing company is known and specific models can 
be definitely attributed to it, the model names 
are indented under the company name. I would 
imagine entries like this were obtained mostly 
from advertisements and product listings in vin- 
tage radio publications. 

In cases where the information was taken 
from an actual pair of headphones, Dick has 
given us the data exactly as it was printed on the 
unit—duplicating as far as possible any quaint 
spellings and capitalization styles. Because so 
many manufacturers use similar names (or even 


the same ones under special license), Dick has 
obviously hesitated to lump models together 
under a specific manufacturing name unless he 
was sure of his ground. Hence, you will see in- 
dividual models listed as separate entries even if 
it would seem that they should be listed as prod- 
ucts of a manufacturer appearing elsewhere on 
the list. 

An asterisk in parenthesis (*) after an entry 
means that the model has been noted in advertis- 
ing, but so far has not yet turned up in anyone’s 
collection. So if you can add a new entry, correct 
an existing one or remove an asterisk, let us 
know!—MFE 


A.A.T American Amp. & Tel. Corp. Wash. DC 2k 
Acme Specialty Co. Chicago (alum.) 

2k single 

2k dual 

4k dual 
Advance (*) Radio Mfg. Co. Chicago 
A. E. Co. GD51009B (VR1) Z900, 72 ohms DC 
AESCO Allied Pittsburgh 2k Supertest 
Aerial Service Corp. ASCOR single 
Air Champ 500 ohm single Air Champ Mfg. Co. NY 
Airline Radio Deluxe (Bakelite) see Lakeside 

2k single 

2k dual 

3k dual 
Airline Radio Special (alum.) Mfg. by C.T.S. 

2k dual 

3k dual 
Ajax Electric Specialty Co. (*) St. Louis 
Allied Radio Corp. Chicago 

American Bell 2k dual (Bakelite) 

American Bell 3k dual (Bakelite) 
Allied Radio Co. Lincoln 2.4k 
Altham 2k (Japan) Lorgnette 
Ambassador Sales Co. (Tower) 
J.H. Ambrose Co. Pen Yan NY Jaco PUT 2k 
American Bell Telephone Co. (watchcase receiver) 
American Bell, see Allied Radio and Wayland 
American Electric Co. Chicago 

Army and Navy Type 3.2k 

Keystone (*) 

Swedish American (*) 

Victor (*) 
American Electric 90B (single) 
American Mechanical Laboratories Brooklyn AML (*) 
American Radio Phone 2k manufactured under 
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license 


Ampl Tone see French and United Aristocrat (*) see Dicto- 


graph 

Army and Navy see American 

ATG Adjustable Diaphragm 2k 

Atlas Adjustable see Electric Products Co. 

Atlas Multiple see Electric Products Go. 

Atlas 3k (*) Atlas Radio Co. Chicago Ill. 

Auth (Electrical Specialty Co. NY) 

Auth 
NY 2.2k 
2k name on band only 
Pat. 2k 

Auth Elec. Co. NY Roycraft Tested Headset 2.2k 

Automatic Electric Co. 

Automatic Elec. Co. Chicago Automatic 1.5k 

Avona 2.5k Jordan Marsh Co. 

Boston Baldwin Salt Lake City Type C 
aluminum diaphragms (single and dual) 
fiber diaphragms (two variations) 1.5k 
mica diaphragms 1.5k 
mica diaphragms (two sizes) 2k 

Baldwin Type E (*) 

Baldwin Type F (*) 

Barawik T770 2k (*) 

BASCO Briggs and Stranon 
2k dual 
3k dual 

Beckway Ralston Chicago BR 2k 

Bel-Canto (Bel-Canto Radio and Tel. Eqpt. Co. NY) (*) 

Beltone lo Z single 

Benwood-Linze 

Ben Franklin see-A.P Merchant Co. 

Ben Wolfe Radio Electronics Corp. Ambassador 2k 

Berky Test Fone 1k single 

Berstans Radio Products 2k 

Berwick see Triangle 

Best Mfg. Co. Best single 

Best Mfg. Co. Newark 2.2k 

Best Mfg. Co. Irvington NJ Receiver A-NB H-1 300 ohm 

Bestone see F.Yman 

Bethlehem Electrical Co. Newark Splitdorf 3k 

Big Three Radio Corp. NY (*) 

Big Three see Clearphone 

Bimetallic (*) Radio Parts Corp. Newark, NJ 

Blue Streak Marinette Electric C’orp. Marinette WI 
1.2k single 
2.4k dual 

Brandes 
(small model with ball-socket headband connection) 
(early model “Superior” on wide nickled band) 
Admiral Matched Tone 3k 
Navy Type Matched Tone 
Superior 
Superior Matched Tone 
Superior Matched Tone 

(as above, alum. caps) 
Superior made in England (different logos) 
Transatlantic (*) 

C. Brandes Inc. N.R.I. 

C. Brandes Inc. NY 
(early model) 2k 
Admiral 2k dual, 3k dual, 5k dual 
Navy Type 3k 


Superior (three variations) 2k 
Superior (alum. caps) 2k 
Brandes N.H.1I. 2k (3 wire cord) 
Brandes Superior 2k “Made in Canada” 
Branston (C. D. Branston Buffalo NY) 
Briggs and Stranon Co. Milwaukee (BASCO) 
S.G. Brown London 
Type D 4k 
Type F several variants 
Type K, 52 ohm moving coil 
S.G.B. CLR 130 ohm dual 
S.G.B. DHR #5 
Brandes (boxed in engraved border) 
S. G. Brown 2k adjustable 
Brunet & Cie Type F Paris 
O Brunet Paris 4k ball joints 
Brunswick (*} 
Brush (crystal, hi Z) single, dual, lorgnette. Many styles, black 
and brown 
Brush Type RJ} 
Brush, Clevite by Murdock (later) 
BTH 5k Stalloy diaphragms pat. # 199678 
Bunnell 75 ohm single 
Callophone Radio Products 2.4k 
Caltrad 
Cannon & Miller Co. Springwater NY 
Canadian Independent Telephone Co. Ltd Toronto, Ontario 
2k 
Dixie Cannon Ball 1.5k 
Cannon Ball 2k 
Camco 2.2k 
Camco Grand 
Camco Cannon-Ball 
Cannon Ball Alnico Magnetic #15 2k 
C.F. Cannon 
Alnico Magnetic #15, 1k single and 2k dual, 3k dual 
Cannon Empire 
Cannon Chief 
Cannon Scout 
Cannon Ball 
Dixie (small and large cases) 
Junior 
Master 2.4k 
Master 5k 
Carron (*) Pro Carron Mfg. Chicago 
Carron (*) Super R9 
Carron (*) R9 
C.G.E. Canadian G.E. Made in England 4k 
Century Telephone Construction Co. 
Telephone Type CX (CZ?) 159 
Model SC single 
Model SC dual 160 ohms 
CZ 159 single 1.6k 
F.B. Chambers & Co. single 
Champion Jr. 2.4k Champion Radio Co. Detroit 
Charles E. Chapin 
Chicago Telephone Supply DX Special 2k 
Churry Mfg. Co. Detroit Churry (*) 
C.I.C. Connecticut Instrument Co. Stamford CT (*) 
Clar A Dyne Crouch & Wilson Oneata NY [Ed Note: This 
town may be Oneonta, NY] 
Clarion see Radio Supply Co. 
Clearphone Radio Corp. Big Three 
Clearphone Co. Stamford, CT Solid (pat. 6/1/1909) 
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MASTER HEADSET FINDER 
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Clear Phone Co. (watchcase receiver) 
CMC Cel Met Products Rochester NY 2k 
Connecticut Telephone, Meriden CT (Connecticut Tel.& 
Tel., Connecticut Tel.& Elec.) Phones and watchcase re- 
ceivers 
Connecticut (watchcase) 
Connecticut 1k single 
Connecticut 200 ohm 
Connecticut R2A (Signal Corps) 2k 
Connecticut 3k 
Connecticut R15 with HB4 band 2k 
Connecticut 2.5k, lightning bolt logo 
Connecticut 607R 2k 
Connecticut 5312A 2k 
Connecticut 5313A 3k 
Consolidated Radio Products 
Consolidated Radio Products Co. 
R-2-A 2k 
R-14 2k 
HS-16A 150 ohms 
Constat 2.4k Stephenson Laboratories Plainfield NI 
Chas. Cory & Son NYC Coryphone Radio 2k 
S.H. Couch Co. Inc. 4660 (watchcase) (brass case) (Bakelite 
case) 
S.H. Couch Co. Inc. Boston Couch 3k 
Cranfill 2k 
Crosley 
Crosley 2500 ohm 
Crosley Cincinatti 2k 
Crown Mechanics Mfg. Co., Rochester, NY 
CTE (Cone. Tel.& Elec. Co.) P/O H-3/ARR-3 30 ohms 
Culver-Steams 400 ohms Worcester MA 
Davis 2k (Bakelite) (nickeled) 
Davis see United 
DEA 600 Ohm 
DECO 
DeForest Radio Tel.& Tel. Co. 
‘ DeForest Radio Tel.& Tel. Co. Jersey City DeForest 2k 
Delta Electric Co. Marion IN 
Delta 4k 
Delta Gold Stripe 500 (*) 2.2k 
Delta Gold Stripe 501(*) 3k 
Deluxe see International 
Dependable see Trimm 
Detroit Special 2k all alum. Detroit Radio Phone Corp. 
Deveau see Stanley & Patterson, Solid Dfhb 44 
(German?) 
Dfha 42 4k 
D.H.& E Co SC#2 AK 
Diamond 3k (*) Diamond Electric Specialties Corp. Newark 
NJ 
Dictograph Products Corp. NY 
Dictograph CDC-49016 160 ohms 
Dictograph Acousticon single 
Aristocrat 3k (*) 
R-1 3k dual 
R-3 3k dual 
Dietzen 
Dietzen 2.2k (*) 
Dietzen Navy Type 3k (*) 
Dietzen Special 2k 
Dietzen Tri Pole 3k 
DLR No.2S 60 ohms 
DLR No.5 
Domestic-Reg’d 2.2k The Domestic Electric Co. Cleveland, 
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Ohio, 
Patents Pending 
Dr. Nester 4k adjustable diaphragm, Berlin 
P M. Dreyfuss Co. Inc. 
Dreyfuss Concert Type 2k 
Dthf 43 2k 
D/T/W (logo) w. vol. contr 
DTW 2k ° 
Durophone see Warren 
DX Special see Chicago 
Dymac see Electrical Products 
Eastern (*) Eastern Electric Co. Elizabeth NJ 
Edson (*) 2k, 3k, Edson Radio Sales Providence RI 
Edwards & Co. Norwalk CT Pat. 1872 (watchcase receiver) 
E.G.M. Co. (single) (dual) 
Eismann 2.2k 
Electric Industries, NY ULTRA 2.2k 
Electric Products Co. 
Atlas Adjustable 
Atlas Multiple 
Electrical Apparatus Co. Detroit (*) 
Elect. Ind. Mfg. Co. NY ULTRA 2k 
Electrical Products Mfg. Co. Providence RI Dymac. Type E 
2.4k 
Electro Importing Co. (single) (dual) (*) 
Electro Trading Co. NY Berwick Supreme 
(single 1.1 k) see also Triangle 
Elkay 3k (*) Elkay Co. Newark NJ 
Elwood (Elwood Electric Co. Newark) 
Elwood (Bridgeport CT) (single Ik) (dual 2k & 3k) 
Embassy Special, Simplex Telephone and Radio Mfg. Co, 
Montreal 
E.P.M. 3k 
Ericson, Societe Des Telephones Enicson Colombes (Seine) 
Brevette 
SDGD 500 ohms (France) 
Ericson 4k (France) 
Essex (*) 
Everett 2.7k 
Everett Model E2 
Everytone see Pacent 
Excello (*) see Rex 
Featherweight Twin Tone 
Featherweight Twin Tone, New 
Federal Tel.& Tel. Co. Buffalo NY 
52W 3.2k 
53W 2.2k 
The Liberty A&N 2.2k 
Federal-Brandes Inc. Newark Brandes (also see 
Brandes) 
John Firth & Co. NYC. Made in Gemmany 
(vol. Contr.) 2k 
John Firth & Co. Inc. Germany 1.2k single 
John Firth & Co. Made in Germany (“SEIBT” stamp) (single 
and dual) 
Freed-Eismann Model 124 single 
C.M. French Mfg. Co. Ampl Tone 
Friedlander-Koppler Radio Service NY Wellbilt (*) 
Frost Fones (H.H. Frost Chi.) 
No.161 2k 
No.162 2k 
No.163 3k 
No.171 3k 
No.172 3.2k 
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No. 174 2k 
No.175 3k 
Fujiki Denki Co. Ltd. E55 2k 
GEC (Gecophone) Reg. No. 691375 (BBC Stamp) 
Gemphone see Radiogem 
Gem Earphone Co. (Hearing Aid) 
G.E. F4 200 ohm dual General Electric 
General Radio Company Limited London. General Radio 
(BBC Stamp) 
Gilbert, A. C. 2k dual New Haven CT 
Globe Electric Co. Globe (single) 
Globe. Globe Phone Mfg. Co. Reading MA (plain) 
Globe (alum. w. picture of globe) 
Globe Silvertone 2k 
Goldak Type 45 4k The Goldak Co. Glendale, CA 
Gold Seal see Stanley & Patterson 
Gold Stripe (*) see Delta 
Gold Tone (*) Gold Tone Radio Co. NY 
Goldschmidt Corp. NY (importers) (*) N&K 
Grandtone 2k Grandtone Radio Phones 
Graybar 179W single 100 ohm pat. 7/7/14 
Gundlach Manhanan Optical Co. Rochester (*) 
HACO Betterbilt Supersensitive 2k U.S.A. 
Hamburg Bros. Pittsburgh 
Type E25 
Type L32 2.2k dual 
Type B 1.6k dual 
Hamburg & Hamburg Pennsylvania 2.5k and 3.2k dual 
Hardscog Mfg. Co. Ottumwa IA 
Hart & Hegeman Mfg Co. Hanford CT H&H 
Hanford Metal Products Co. VOX 
Harvey-Wells Southbridge MA 75 ohm dual 
Haynes-Griffin Radio Service (*) see Tested 
Hercules Mfg. Co., Newark, Nj, 800 ohm 
Heslar Radio Corp., Indianapolis, HRC 2.7k 
Holley Mfg. Co. Holleyphone 
Holtzer-Cabot (no city) 2k 
Holtzer-Cabot single (with ball & socket connection to head- 
band) 
Holtzer-Cabot No. 4 National (*) 
Holtzer-Cabot Boston/Chicago (small early design) 3k 
Holtzer-Cabot Boston 
Boston 2k 
Boston No. 2 Universal 1.7k 
Holtzer Cabot Elec. Co. Telephone 
Huball (*) 
Hubmill TS.5 2k 
Henry Hyman & Co. Bestone 
H&H see Hart 
H.R.S. Hagenuk 4k 
Illinois see Wayland 
|.C.A. #23 2k dual Insuline Corp. of America NY 
International Business Machines, 2k 
International Radio Telephone Aparatus Co. NY Deluxe (*) 
Interocean Radio Corp. Jersey City NJ (*) 
IWB (*) 
Jaco see Ambrose 
Jolley Radio Co. NY (*) 
Kay, Patent Applied For 
Kellog 64C 
Kellog S&S (Switchboard & Supply) Co. 
(plain) 
Chicago 64-B 2.4k 
82-A 200 ohms 
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85-A (unit) 
87-A (unit) 
R-14 (U.S. Army) 2k 
Kellogg S&S Co. Patents Appl’d for Chicago, USA (very 
early) 
Colin B. Kennedy 
Kennedy, Kennedy 3k 
Keystone 1.5k American Elec. Co. Chicago 
Kilbourne & Clark 2k 
Kodel Radio Corp. Cincinatti Quality (*) 
Kreigsmarine 
La Belle Saper Phone 2k Montreal Canada 
Lakeside Electric Works Chicago Airline 2k, 3k 
Lark (*) see Leich 
Learadio Type L 100 ohm dual Dayton OH 
Le Material Telephonique 4k 
The Liberty see Federal 
Leich Electric Electric Co. Genoa IL Lark (*) 
Leich Electric 2k 
Lincoln see Allied 
Lincoln Jr. Lincoln Radio Mfg. Co. 3k 
Litewate (*) see Premier 
Little Gem see Triangle 
Little Spitfire Made in USA (Tower) 
Little Tattler see Marinette and Tower 
M (MESCO) Manhattan Electnc Supply Co. 
Mackay Radio 3k 
Magnus Electric and Radio Mfg. Corp. NY Magnus 580 2k 
Maico 13282 
Majestic 
Manhattan Electrical Supply Co. 
MESCO 2500 2k 
MESCO 2501 3k 
Red Seal 2.5k 
Mafconi 2.3k, Canada 
Marinette Electric Corp. Marinette WI 
Blue Streak 1.2k single, 2.4k dual 
Little Tattler (see also Tower) 
Marshall Special Marshall Radio Products Chicago. IL 
D.W. May Inc. WBS Phone 
Mears Earphone NY (hearing aid) 
A.R Merchant Co. Boston Ben Franklin 3k 
Meteor 2k (see also Sears Roebuck) 
Meteor 3.2k large receivers 
Metro Newark Nj 
Metro (*) (see also Pal) 
Mico (*) 
Miller (*) 
Miraco Navy Type 2.5k Midwest Radio 
Monarch Tel. Mfg. Co. Fort Dodge, lowa 160 ohm 
Montgomery Ward Airline Special 
Moretone Radio Co. Chicago Moretone 3k 
Moss-Schury Mfg. Co. Detroit Repeater 2.4k 
Moulten, Leslie H. Mfg. Co., Kansas City, MO 
Cleartone 2k 
Junior 600 ohm 
Murdock (Wm. J. Murdock Co. Chelsea MA) 
#55 3k (ball and socket connection to 
headband) 
#56 “1000” and “1500” (2k dual, 3k dual) 
#57 (*) 
“Special” 3k (metal case) 
(watchcase) 100 ohm 
Type P-23 CAATC No. 1200 
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Type R-14 Signal Corps (1k single, 2k dual) 
U.S.V.A. 2k (dual) 
U.S.V.B. 2k 
“For Training Purposes Only” 2k 
CZ 291 160 ohm (dual-SOLID bobbins) 
8 ohm (modern-very late) 
Wm. J. Murdock Co. 
(plain two sizes) 
H-58/U 
HS-16 100 ohm 
Chelsea MA (watchcase) 100 ohm 
Music master Co. Phila. 
musio (*) 
2.5k 
National (*) see Holtzer-Cabot 
National Telephone Mfg. Co., Boston, Mass 
400 ohm single pat. 5/29/1894 
Navy Ordinance Supply Co. Navy MIMXXIV 350 ohm 
Nerco see Newark 
Newark Eng. and Tool Co. Nerco Phone 2.2k 
Neufeldt & Kuhnke Kiel Germany 
N&K 3k 
N&K 6k 
N&K model D 
Newcomb (Newcomb Audio Products Calif.) 
600 ohm dual 
2k dual 
Newton Pressed Steel & Mfg. Co. New Tone 
Newton Pressed Steel & Mfg. Co. Newton MA Superene 1.5k 
Newman-Stern Co. Cleve. OH Red Head 3k 
New Yorker (see Wayland) 
N&K (see Goldschmidt) 
No Name 
Pat’d 9/2/1884 75 ohm 
Made in France 2k 
Made in Germany (stamped in headband) 
(large nickeled case) 
Made in Japan (ww2) 2k 
Model 2P 2k 
Shaft from band goes through ball on case 
Stalloy #12 Diaphragms pat # 2507/13 
The Rex (see also Trimm) 
10A B W/2, metal band with ball socket 
No. 29 (black) single 
No. 560 single 2k 
400-ohm twin set 1934PGS 1934 
1000 (nickel) single 
2k ball joints France 
2.4k dual (50s) 
3k dual with ball/socket 
Northern Electric 
509 120 ohm dual 
R.C.A.F. Rec. C-3 10/A 3698, 2x30 ohms 
N.R.I. Made Expressly For Ik 
Ohio Radio Mfg. Co. Cleve. (*) 
Olson PH-27 Olson Radio (mfg’d by Sawafuji) 10 ohms dual 
Omega 4k dual (band lettered West Germany) 
Orator Radio Corp. Washington DC (*) 
Oriphone (lorgnette) C.W Harper 
Outlet Co. Providence R1 3k 
Pacent Electric Co. NY Everytone 2.2k dual, 3k dual 
Pal Sales Corp. Jersey City NJ Metro 
PAL 
(nickel plated) 
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(brass-painted black) 
(trademark) 500 ohm 
Peerless see United 
Penberthy Injector Co. Pico Made in Detroit 
2.2k 
4k 
Pennsylvania see Hamburg 
Penn Headset Co. (*) 
Perfectone (*) see Teleradio 
Peto Scott (*) 
Philmore (plain) 
Philmore Mfg. Co. New York 
Pure-Tone 
Wonderphone 
Pico see Penberthy 
Pival 4k 
Parts Radio Mfg. Co. Fresno CA. Prmco (*) 
S.A. Potter Tool & Machine Works New York 
Precision 2k 
“Precision Phones for Precision Hearing” Chicago 300 ohm 
Precision Phones 250 ohm Precision Bearing 
(Hearing?) 5157 W. Grand Ave., Chicago, Ill. 
Premier 
Premier Electric Co. Chicago Litewate (*) 
Premier Electric Co. Chicago 3k 
Professional see Trimm 
Quality see Kodel 
Racon New York City Coherer 33.5k @ 1 kHz 
RAKA 4k, Germany 
Radio Industries Corp. NY Rico 
Rico Tri Pole 2.2k 
Rico No. 6 2k (*) 
Rico No. 7 3k (*) 
Red Head (*) The electro-Set Co. Cleveland Ohio 
Rico Deluxe Tuned Adjustable 
#20 2k (*) 
#30 3k(*) 
#40 4k(*) 
Radiocieve 2.2k Radiocieve Mfg. Co. Newark 
Radiocraft Hi Power 1k single 
Radiogein Corp. NYC. “Gemphone” 1k single (*) (wood 
case, kit) 
Radiotive Corp. Brooklyn Silken Voice 
Radio Receptor Co. Type E 
Radio Receptor Co. RR Co. Type K 
Radio Speakers Inc. 
R-14 2k dual 
Receiver, R-16 Signal Corps U.S. Army 
Radio Summit Products Inc. 
Radio Supply Co. Hornell NY Clarion 1A 2.5k 
Radio Telephone & Telegraph Co. NY Kismet (*) 
Randolph Radio Corp. Chicago Special 3k 
RASCO (*) 
RCA 
RCA (single) 
RCA 1.5k 
RCA 120 ohm dual 
Red Head (*) see Manhattan 
Red Head see Newman-Stem 
Repeater see Moss-Schury 
Revo 4k, BBC stamp 
Rex Radio Works Chicago Excello 
The Rex (see also Trimm) 
Rheem (Made in Japan) 
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750 ohm 
Rheem 120 ohm 
Rico see Radio Industries 
R.M.C.A. 2.7k 
Rola ANB HI 
Roller Smith Co. NY 
Universal 2.5k 
Universal B 2k 
Royal Eleetrical Laboratories Newark Royalfone 2.2k 
Royal (foreign) 4k 
Roycraft see Auth 
RR Co. see Radio Receptor 
RR 2000 
R & Z Roth & Zillig Buffalo NY 2k 
Samson (watchcase) 100 ohm 
Samson (watchcase) 80 ohm (SOLID bobbins) 
Samson Jr. Pat. Pend. 74 ohm (watchcase) 
Sawafuji SF 20 2k 
Schwarze Electric Co. Adrian MI. 2k, 3k 
Scientific Electric Works MA The Seientific 20,000 Turns 
Sears Standard Quality 2k 
Sears Roebuck and Co. 
Meteor (CTS) 
WLS 
Sears Roebuck 3k (*) 
Seco (*) see Spielman 
Sensiphone Superex 
6 ohm dual 
1k single 
Shamrock 2k 
Shure Bros. Receiver ANB H-I 
Siemens London (BHC Stamp) 
Siemens & Halske 1089 
Signal Corps New York City 
The Smeltzer Co. Browne 
Solid 
Couch Trademark (also see Clearphone Co ) 
Couch Trademark (watchcase) 
Pat’d 8/14/1900 3k single 
(watchcase) 75 ohm 
Deveau (watchcase) 
dual 170 ohm 
Songbird Matched Phones 2.2k 
Songbird True Tone Radio Phone 2.2k 
S over F Adjustable (by rcvr. lock rings) 400 ohm 1934 
Spartan Electric Corp. NY brown Bakelite 
Speak-O-Phone 4k NY 
Splitdorf see Bethlehem 
Sraco see Standard 
Standard Radio Corp. Chicago 
SRACO loud talker 1k single 
Standard Electric Mfg. Co. Standard MOD 8 
Stanley & Patterson 
Swedish American Balanced Tone 
Gold Seal Radio 
Deveau Gold Seal 
STC Standard Telephones & Cables PTY LTD 
Australia 3.2k 
Ste. Des Telephones Picarte & Lebas Paris 8k 
Steimetz Wireless Mfg. Co. Pittsburgh (*) 
Sterling Devices Mfg. Co. Chicago, Ill. (*) 
The Sterling 
Sterling London 
(no BBC Stamp) (twin magnet) 4k 
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(BBC Stamp) (twin magnet) 2k 
(no BBC Stamp) (single magnet) 4k 
Strawbridge & Clothier WFI Phila. PA 2k 
Stromberg Carlson 2k 
2k with ball/socket connection to headband (early) 
No. 2A 
No. 3A 
Summit Radio Products Inc. Jersey City 
Sunlight Lamp Co. Newton Falls Ohio (*) 
Superba English Mfg’d (BBC Stamp) 
Superette see Newton 
Superfone Elec. Co. Boston Superfone 3k 
Super Elec. Co. Super-Fone 
Superior see Brandes 
Superior Navy 3k San Francisco 
Superior Products 
Supertest 2k AESCO Allied Pittsburgh PA 
Swedish-American see American 
Swedish-American Telephone Mfg. Co. Chicago (*) 
Sykes Mfg. Co., Newark, NJ 
TBH Radiio Co. Dansville NY (The Best Headset) 
Viodyne 
Violana (*) 
Type 6A 2.2k (*) 
Junior 2k (*) 
TBM (*) 
TEL 4k ball joints Beeston Notts England 
Telal 2k Type approved BBC PMG British 
Manufacture Reg. No. 697803 
Telefunken 
EH 333 
EH 333b 4k 
Telephone Bookholder Corp., Danville NY 
2k 
TBH 2k 
TBH Junior 
Telephonics 
50 ohm 
300 ohm 
STODDART 10976 200 ohm 
TC 136 60 ohm N.AF. plug 
TDH-39 
TDH-49 
Telephonics Corporation 
Type TH-37 
Type TH-37A 
Teleradio Engineering Corp. NY 
Perfectone (*) 2k (*) 
22K) 
3k (*) 
Telex 3725 
Tempst Prod. Mfg. Co. Indianapolis Tempest 2.2k 
Tested Radio Products Inc. NY Haynes-Griffin 
Thomas 2k 
J. S. Timmons Phila. 2.5k 
TNC (TMC?) 
(BBC Stamp) 
London SE 21 (BBC Stamp) 
Tokyo TK 24 (Made in Japan) 4k 
Tokyo tsushinki KK Radio Headphone 
TK-24 
TrK 2k(single) 
Tower Mfg. Corp. Brookline MA Ambassador 3k 
Tower Mfg. Corp. Boston 
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Little Spitfire 
Little Tattler (also see Marinette) 
Tower Mfg. Corp. 
Scientific (variations in metal of case and 
printing) 
Scientific Navy Type (two versions) 
Tower 
Super Sensitive Navy Type 
Super Sensitive (two versions) 3k 
Tradio 2.4k Newark NJ 
Trego, 2k 
Triangle Electro Trading Co. NY Berwiek Supreme 
(single I.Ik) 
(dual 2.2k) 
(dual 3k) (*) 
(also see Electro) 
Little Gem 
Trimm 
(plain) 
Acme (single and dual)(several variations) 
Acme Deluxe 
Commercial 
Dependable 
Featherweight 
Featherweight (lorgnette) 2k 
Professional 
Type B 
Type K (CTX49003) 2k 
Type L 250 ohm 
Trimm Inc, Libertyville IL 
Acme 1.5k 
Dependable 2k 
2.4k alum. 2 variants 
Trimm Inc. 
Receiver ANB H-1 
Receiver CRX-481964 
Receiver R2A Signal Corps U.S. Arrny (single) 
Trimm Radio Mfg. Co. 
(large and small Bakelite) (black and brown 
variants) (3.2 ohm to 5k dual) (single, lorgnette holder) 
The Rex (alm. and black variants, single and dual) 
Trimm Radio Mfg. Co. Chicago 
Dependable (*) 
Professional (*) 
Tri Pole Industries Corporation RICO 
True Tone Supersensitive |.5k 
True Tone Radio Mfg. Co. Chicago True Tone 3k (*) 
Turney, Eugene Laboratories Inc. Newark Nj 3k dual 
Ultra National Tone 2.2 k 
U/S Corp. 
Union Fabric Co. Derby CT Ampl’tone (*) 
United Radio Corp. Rochester NY 
Davis (black) 2k 
Peerless 2k (alum.) 
Peerless 2.4k 
Universal see Roller-Smith 
Utah Chicago Receiver ANB H-1 225 ohm 
Utah Manufacturing Co. 
VAAM 600 ohm 
Victor (*) see American 
Victor Radio Mfg. Co. Chicago 
Victor Telephone Works Chicago 1.6k dual all alum. 
Viodyne see TBH 
Violana see TBH 
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VOX see Hartford 
Jay Warren H-2 Jay Warren Inc. Chicago, III 
Warren Radio Phone Co., Ltd., Montreal 
Perkins 3k 
Warren Radio Phone Mfg. Co. Inc. 
Warren Radio Phone Warren RI Warren 2.2k 
Warren Radio Phone Mfg. Co. Warren RI Durophone (alum. 
or black) 2.4k 
Wayland Radio Mfg. Wayland NY 
American Bell 2k 
American Bell (alum.) 3k 
American Bell Special 3k 
The Illinois 1.5 and 2k 
The New Yorker 
WBS Phone see May 
Weaver Electric 3k Syracuse, N.Y. 
Webster Electric Co. Type 1A 2.5k dual 
Weiner see Wireless 
Welbilt (*) see Friedlander 
Western Electric 
U.S.A. 
Pat. Appl’d For 2k 
43 
45 
136 (single) 
146A (single) (watchcase) 
186 (single) 
189 
194W 2k 
400 (single) 
509 2.2k 
SO9W (Pat’d 7123/1918) 2.2k 
516W (single) 2.2k 
525 
528 (50 ohm receiver) (single and dual) 
528BW 80 ohm 
528DW 
711A 
1102 2.2k (20K at AF) (*) 
101B (*) 
ANB H-1 250 ohm 
CW 834 
CW 49003 2k 
D12293 
P11 Signal Corps 2k 
Capsules, HA-2 50 ohm ea. (single and dual) 
Signal Corps Type 1911 2.2k 
Westinghouse FC 2k 
WFI see Strawbridge 
WSG Britain 
White Beauty (*) 
Windsor Castle 3k (*) DX Radio Co. NYC. 
Wireless Cable Tester Co. Cedar Rapids lowa 
180 ohm single terminal block on rear 
2k dual, terminal blocks on back of receivers 
Wireless Specialty Co. Weiner Type 2CR 
Wireless Specialty (*) 
WLS Special Headset (variations) (see also Sears) 
WLS Special 3k 
Workrite 2.6k 
WOR 2k Bamberger Co., Newark, NJ 
WRC World Radio Corp. Boston MA 
Zenith (lo Z dual) 
A. Zund Burguet Paris low Z ball joints 
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TELEVISION 


EDITED BY RICHARD BREWSTER, 145 LITTLE PECONIC BAY ROAD, 
CUTCHOGUE, NY 11935 PLEASE INCLUDE SASE FOR REPLY. 


Restoration of an Andrea KTE-5 Kitset 
By Dr. Hugo Holden, Maroochydore, Australia 


About the KTE-5 


was apparently the first radio manufacturer 

to market (in 1939) a line-of-sight and 
sound television receivers using the new 441 line 
standard. 

The model 1-F-5 was the fully built up cabi- 
net version, while the kit version was known as 
the KTE-S. Both sets use the SAP4 (1805-P4), a 
version of the 5BP4 (1802-P4) that was shorter 
by four inches. It was developed by the National 
Union Company, working with Andrea engi- 
neers, in order to reduce cabinet depth. 

These sets conformed to the then-new RMA 
standard of vestigial sideband transmission with 
a channel width of 6 MHz. The video carrier fre- 
quency was spaced 4.5 MHz below the sound 
carrier. The video carrier is 1.25 MHz above the 
low frequency end of the channel and the audio 
carrier 0.25 MHz below the high frequency end. 
This standard specified 441 lines per frame, 30 
frames per second, 2:1 interlaced, with a field 
frequency of 60 Hz. The picture aspect ratio was 
defined to be 4:3 and the sound was specified to 
be AM. 

The vestigial sideband arrangement allowed 


EF rank A.D. Andrea was a radio pioneer, and 
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TE-5’s tuner section before (left) and after restoration. 


for better use of the available channel width, im- 
proving bandwidth of the video carrier resolved 
at the receiver to around 3.5 MHz. Since the spot 
size (1/75 inch) on the 5 inch crt limited the vis- 
ible resolution at the tube faceplate to less than 3 
MHz, this was ample. 

Incoming signals are presented via the tuned 
antenna coil to the grid of modulator (mixer) 
tube 1852 along with the signal generated by the 
6J5 local oscillator, and introduced with the 
technique of inductive link coupling. The video 
and sound IF signals are selected via the first IF 
transformer where the sound is picked off at 8.25 
MHz and video at 12.75 MHz. The sound IF is 
very traditional with a simple AGC, AM de- 
modulation, and audio amplification by a 6SQ7. 
Interesting to note is the use of a bias battery in 
the 6SQ7 grid. This is essentially a mini carbon 
zinc cell which allows the cathode to be ground- 
ed, favorably affecting the AGC function. Audio 
is passed to a standard 6V6 output stage. 

The video IF is interesting in this set in that 
the bandpass characteristic is not adjustable. The 
coils were selected at the factory for correct re- 
sponse. This was done deliberately to avoid 
problems with adjustment by the constructor. On 
sweeping this IF, I was very impressed with its 
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textbook-perfect bandpass response. Traps are 

provided to filter out the adjacent channel sound 

carrier that comes through this IF, if present on 

14.25 MHz. 

After the video IF signal is passed via the two 
1852 tubes it ends up at a 6H6 which functions 
as a sync separator and video detector. Compos- 
ite video signals are presented to the video out- 
put, another 6V6, and passed to the grid of the 
SAP4 via a state-of-the-art shunt series peaking 
coil arrangement for good high frequency re- 
sponse. 

The syne signals pass to a 6AC7 syne ampli- 
fier and are processed by the appropriate filtra- 
tion to synchronize the horizontal and vertical 
scan 6N7 multivibrators of the cathode-coupled 
configuration. 6F8s are used as deflection am- 
plifiers for the sawtooths produced by the multi- 
vibrators. One half of each drives other half, re- 
sulting in antiphase sawtooth waves to produce 
the raster. 

The high voltage for the CRT (approximately 
2000 volts) is generated with a separate trans- 
former and 879 diode, while the B+ for the set is 
derived via a SV4 in the usual way. 

Interesting features of this circuit are: 

1) The tuner uses very large body ceramic trim- 
mers and is very mechanically stable. 

2) The video output stage is run at zero bias, al- 
lowing a signal DC restoration function to 
occur at the grid/cathode of the 6V6 obviating 
the need for the proverbial DC restorer. 

3) The presence of the bias battery for the 6SQ7. 

Otherwise the circuit conforms to many of the 
norms of the time. 


About the Restoration 


I was very lucky to be able to acquire this set, 
and would like to thank Mr. Harry Poster for 
providing it. He stocks a wide range of TVs and 
is very helpful. 

All sets of 3Os vintage have been exposed to 
wear and tear, corrosion, and sometimes rusting. 
Leaking wax paper capacitors are common and 
often the electrolytics are leaky low capacitance. 

In this particular set, extensive corrosion of 
the octal pins had occurred and, in the post-war 
period, the tuner had been extensively modified 
in a very messy way. The antenna (mixer) coil 
had been stripped of two of its original wind- 
ings, the original oscillator coil was missing, and 
the coils to replace it were dangling in free space 
without forms. The original large ceramic pis- 
ton-shaped trimmers were also missing. The per- 
son who had modified it had placed the fine tun- 
ing control on top of the tuner panel so a shaft to 
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Top side of chassis, prior to restoration, was a 
sorry sight. 


After restoration, top of chassis looks crisp and 
new. 


adjust it could project through an extra hole 
drilled in the face-board. The tuner was going to 
be a challenge to return to original order. 

The antenna coil was repaired by rewinding 
to conform with manual photos and marks left 
behind in the lacquer on the form where the 
original windings had been. The oscillator coil 
was duplicated on an original %-inch sized form 
with 5 pins, and designed from first principles 
with the aid of Terman’s Radio Engineers 
Handbook. Fortunately, it turned out that the 
large piston-shaped trimmers had been used in 
pre-war Australian radios so I was able to get re- 
placements. 

The plan in any vintage set restoration is to 
preserve, as much as possible, all original mate- 
rials and replace only what is absolutely neces- 
sary. The octal tube sockets had the tube type 
numbers engraved on them, so they needed to be 
preserved. Fortunately they had standard sized 
pins in them and these were easily replaced. All 
the components, wiring, sockets, and tag strips 
were removed from the chassis. All tag strips 
were preserved and cleaned up for re-use. 
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All wax paper capacitors tested leaky bar one 
or two; therefore the resin was removed from the 
ends and the capacitor pushed out of the wax 
paper tube. The tubes were cleaned up and new 
tubular capacitors inserted in them of the same 
value, but higher voltage ratings for extra relia- 
bility. The ends were sealed with polyester resin, 
pouring each end on different days. Fortunately, 
the vertical deflection output coupling caps were 
in good order as these 0.05uF 2500V can caps on 
the chassis would have been difficult to 
replace. Also the filter for the CRT high 
voltage supply was in good order. 

Once the chassis and brackets had 
been fine-glass-bead blasted to remove 
all oxidation and rust, they were re-elec- 
troplated. All the original chassis self- 
tapping /%4-inch screws were preserved 
and re-electroplated. The re-pinned octal 
sockets were mounted and all original 
tag-strips were re-fitted. 

The chassis was then re-wired to the 
original configuration using fabric cov- 
ered wire supplied by Antique Electronic 
Supply, as the original wiring was disin- 
tegrating and unreliable. For the high 
voltage section, rubber covered wire 
rated at 2500 volts was used. Where an 
original capacitor was missing, a modern 
substitute was used without attempt to 
disguise it. All the resistors were widely 
out of specification (except the wire- 
wounds) and these were replaced with new car- 
bon resistors. 

The bias battery was dead and only came up 
to 0.9v with the introduction of some water. 
Therefore it was repaired by placing a small 
watch battery inside it, so that it still looks orig- 
inal. This battery has a very distinctive flying 
saucer shape. 

The power transformer was repainted with a 
semigloss coating closely resembling the origi- 
nal black finish. The dented aluminum IF cans 
were repaired by careful hammering, followed 
by filling with automotive body putty and coat- 
ing with silver spray lacquer. 

The original picture tube escutcheon was 
missing from the set. These were made of a rub- 
ber-like material, and it was common for them to 
warp and disintegrate with age. After obtaining 
the original dimensions, a new one was ma- 
chined out of aluminum, and lined with rubber. 

The final challenge was the repair of the 
wooden face-board. The original panel was quite 
warped, the veneer was badly damaged, and 
an extra hole had been drilled in the panel. To 
solve these problems, the 3-ply panel was de- 
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The completed restoration is indeed a thing of beauty, 
though it still lacks one detail — an engraved line to be 
added around the perimeter of the faceboard. 


laminated by placing it in warm water to dissolve 
the water-based glue. The middle section was 
discarded and replaced with a panel of thin 
3-ply. A press was made from two thick pieces 
of timber and used to clamp the three panels 
back together with epoxy resin glue. Then a fret 
saw was used to cut the center panel out. This 
also helped repair the hole drilled in the panel. 
Finally, the panel was re-veneered and lac- 
quered. 


The speaker cloth was replaced with new 
cloth supplied by AES. As the final touch, a new 
set of tubes was installed. Most of these are of 
the metal type, and were supplied with perfect 
paint and RCA logos from AES. The final result 
looks very good indeed. 

The set was easily tuned to Australian VHF 
channels 0 and 1, and the picture quality and 
sound reproduction are very good. Although the 
sound detector is AM, the set demodulates FM 
well with the phenomenon of slope detection, as 
the sound channel bandwidth is fairly broad. In 
this part of the world, the sound carrier is 
5.5MHz from the picture carrier, so it was nec- 
essary to adjust the sound IF down from 8.25 
MHz to 7.25 MHz. The horizontal and vertical 
scan rate controls have a broad range and are 
easily adjusted to the 25 frame/ 625 line system 
used in Australia. 

Restoring a set like the KTE-S can be a big job 
and take the best part of a year to do, however 
the final result is well worth it. I have total ad- 
miration for the engineers who designed the 
KTE-S5 and for their pioneering efforts in the 
field of television. 
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Above: A group of grimly intent operators staff a 
wartime listening post equipped with banks of 
National receivers. 

Below: Navy radiomen operating a communica- 
tions facility...location unknown. 
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The National Company At War 


mong a group of photos from the Na- 
tional Company loaned to us by radio 
historian Alan Douglas are several show- 
ing the firm’s receivers being manufactured and 
using during World War II. One of these depicts 
a row of rack-mounted, military-version HROs 
and what are probably RAW or RAS navy re- 
ceivers staffed by operators wearing headphones. 

This photo, one of my favorites, is somewhat 
of a mystery at present in that it is one of the very 
few in the collection that does not bear the mark 
of the photographer Benjamin Morse of Boston. 
This may mean that National did not originate 
the photo. I recall seeing it published during the 
war in either Life or The Saturday Evening Post, 
possibly in connection with the sinking of the 
German battleship Bismark. 

If one of our readers can shed some light on 
this, we will publish the response. Aside from the 
question of provenance (British? American?), note 
the concentration of the operators, probably sitting 
there for hours on end, monitoring one frequency 
with fingers poised on the keys of the Underwood 
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Above: The facilities are crude, but the 
workstation layout looks quite efficient 
as nimble fingers swiftly assemble Na- 
tional coilsets. 

Left: In July 1943, during the darkest 
days of World War II, another HRO 
comes off the line and is tweaked into life 
by a home front worker. 


typewriter waiting for some signal. 

A telegraph key can be seen just past 
the near typewriter. Did these operators 
act as two-way radio operators, sending 
as well as receiving? Interestingly, no 
doubt for security reasons, the receiver 
frequency charts have been covered with 
blank paper. 

Another shot (also without the Ben- 
jamin Morse credit) shows a group of 
USN radio operators working in primi- 
tive conditions. Among the receivers vis- 
ible are a Super Pro, some National slid- 
ing-coil models, and in the rear corner the ubiq- 
uitous HRO. Those chairs look mighty hard! 
Again, we have no details...the caption on the 
back states simply “Misc. — Navy pictures.” 

A number of pictures showed scenes in the 
National Company factory. One of these depicts 
a department, staffed by women, turning out 
coils for both the NC-100-type and the HRO- 
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type receivers. Again, the wartime facilities ap- 
pear quite crude. Another shot, dated July, 1943, 
shows a young woman tuning an HRO using 
fairly sophisticated, for the time, General Radio 
test equipment. The speaker on the shelf is mod- 
ified and is probably part of the overall test set- 
up. Both factory photos are labeled “women in 
radio industry.” 
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to's” and minimum requirements to get con- 
nected to the Internet. I'll include some rec- 
ommendations for basic hardware and software. 


I: this issue we will explore some basic “how- 


Basic Hardware and Software 
Requirements 


Before you can run all the nifty software out 
there for the Internet we need to check out some 
minimum basic hardware and software require- 
ments for your computer. For PC systems, with 
Windows 95 or 98, you need at least a Pentium 
processor with a minimum of 16 MB of RAM; 
I'd recommended at least 24 to 32 MB. If you 
have a Macintosh, a Performa platform or better 
should be used in order to gain maximum ad- 
vantage of speed and power. 

No matter which computer you own, your 
hard drive should have about 10 to 20 MB of 
free space to allow ample room for the connec- 
tion software as well as the extra space for sup- 
port files (not to mention all the e-mail mes- 
sages, files and the like you will download). 
You will of course need a modem to connect 
your computer to your telephone line and a 
28.8kbps modem is the barest minimum to ac- 
cess any Internet service. 

E-mail only accounts can get by with a slower 
modem speed since these are generally only 
transfers of plain text (unless you plan to send 
and receive graphic file attachments). However, 
for browsing web sites, you’ll definitely need at 
least a 28.8k modem (a newer 56k model is 
strongly recommended) to minimize the down- 
loading time of the graphics you will encounter. 


Connection Options 


There are basically two main ways to access 
the Internet. An Internet service provider (ISP), 
which is a company or organization that provides 
links to the Internet through their computer, or an 
on-line service like America Online, Com- 
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puServe or Netscape. The ISPs also usually in- 
clude bundled software packages that they sell or 
provide free with their sign-up options. The level 
of service or options provided by these organiza- 
tions varies with the level of complexity and cost. 
Some provide only free basic e-mail service and 
others include a full range of web resources. 
The major on-line services already have the 
necessary interface software, allowing you ac- 
cess to all their services, built into their standard 
software packages. You may have already re- 
ceived complimentary diskettes or CD-ROMs 
from some of the larger of these services in the 
mail. These do make it easy to start up your In- 
ternet connection and usually include free con- 
nection time as well. When buying a first or new 
computer, many manufacturers already have 
Start-up software pre-loaded into their computer 
systems for America Online or Compuserve. 
Here are toll-free numbers and (if you already 
have access to an internet-capable computer) web 
addresses for contacting some of the larger ser- 
vice providers. Most will send you free start-up 
software kits. I’ve also listed a few suggested ref- 
erence books covering various on-line services. 


On-Line Service Contact 
Information: 


America Online 
Phone: 1-800-540-9449, 
www.aol.com 


Compuserve 
Phone: 1-800-739-6699, 
Wwww.compuserve.com 


Netscape Netcenter 
Phone: 1-888-794-4280, 
Wwww.netscape.com 


Prodigy 


Phone: 1-800-825-5667, 
www.prodigy.com 
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_ GLOSSARY OF INTERNET TERMS 
(CONTINUED) 


: ee a few more of the most often en- 
ountered phrases and acronyms used to 
escribe the features of the Internet. 


PS: Bits Per Second. Refers to the data 
rate or speed of a serial connection or a 
~modem connected to a telephone line. 


CLIENT: A computer that uses the service 
f another computer, a server, such as the 
World Wide Web, Newsgroups, etc. 


, FAQ: Agony for Frequently Asked 
- Questions. This usually refers to a file or 
files containing a question and answer 
_ format. FAQ’s are mostly associated with 
PO UROUES. 


: _ NETIQUETTE: Network etiquette. Since 
__ there are no Internet Police, a set of rules 
= and guidelines on acceptable behavior 
__has developed. Netiquette includes 
__ things like not spamming. 


NEWBIE: A beginner. All experts were 
_ newbies once. 


POSTING: The action of sending E-MAIL 
ora mieage to a NEWSGROUP or and in- 
Pp evdeal: 


a SERVER: A computer or computer system 


a database available to a network and its 
eusers — the clients. 


a SPAM: A message or article that is sent to 

hundreds or thousands of newsgroups, 

_and has nothing to do with any of them. 

These are often “get-rich-quick” ads or 

chain letters. In other words electronic 
“Sunk mail.” 


_ URL: Acronym for Universal Resource Lo- 
- cator. This is the INTERNET or WEB elec- 
_ tronic address of computer files, graphics 
_ ora particular computer. It specifies the 
__ actual address and the method of retriev- 
__ ing the information from that site’s com- 
puter system, or server. 


_ USENET: Specific computer networks 

_ within the Internet used for worldwide 

_ distribution of news and discussion 
groups. 
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_ that provides a service or contains files or. 


On-Line Service Reference Books: 


AOL in a Nutshell: A Desktop Guide to 
America Online by Curt Degenhart & Jen 
Muehlbauer, paperback, published by 
O’Reilly & Associates, Inc., 1998 - $19.95 


CompuServe Complete Handbook and Mem- 
bership Kit by Steve Davis, paperback, pub- 
lished by Prima Publishing, 1996 - $24.95 


NetScape Communicator 4 for Dummies 
by Paul E. Hoffman, paperback, published 
by IDG Books Worldwide Pub, 1997 - 
$19.99 


Navigating the Internet with Prodigy by Ned 
Johnson, paperback, published by Sams 
Pub., 1995 - $20.00 


Interesting Antique Radio Websites 


Once you get online, here are a few interesting 
antique radio websites to visit or “browse.” Most, 
if not all, have links to other collectors and radio 
web pages. 


Antique Radio Forum: 
http://www.antiqueradios.com/forum 
Discussions on any and all related radio and 
phono topics. 


Antique Radio Classified: 
http://www.antiqueradio.com/index.html 
The on-line version of this popular monthly 
magazine. 


Nostalgia Air: 
http://rlan.net/NostalgiaAir/ 

Vintage radio reference pages including 
electronic & technical information. 


Bill’s Antique Radio Emporium: 
http://www. flash.net/~billhar/index.htm 
Restoration tips, alignment tips and 
troubleshooting with circuit diagrams. 


The Antique Wireless Association: 
http://www.ggw.org/awa/ 
Our very own website, of course! 


Atwater-Kent Radio Website: 
http://web2.airmail.net/vanew/ 

A resource for A-K enthusiasts - pictures, 
schematics, advertising. 
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Note: When known, the date of death is indicated 
in parenthesis. 

GENE AUTRY, 91, (10-2-98) singing cow- 
boy. Autry enjoyed a long career acting in west- 
ern films, writing and recording songs, broad- 
casting on radio and television and as a business- 
man. He began his professional career in Tulsa in 
1930 as a singer and story teller on KVOO’s Ok- 
lahoma’s Yodeling Cowboy. By 1940 Gene 
Autry’s Melody Ranch was aired coast-to-coast 
on CBS. The program continued for 16 years ex- 
cept for a break while Autry served in the Army 
Air Corps. In 1950 The Gene Autry Show was 
televised on CBS and continued until 1956. Dur- 
ing the 1930s and 1940s he starred in 95 films, in- 
cluding The Last Roundup (1947) and Riders In 
The Sky (1949). Autry wrote more than 200 
songs, including such hits as Tumbling Tumble- 
weed, Back in the Saddle Again and Here Comes 
Santa Claus. Perhaps the best remembered of his 
635 recordings is Rudolph the Red-Nosed Rein- 
deer. One of his many business ventures included 
ownership of Golden West Broadcasting, which 
included such properties as KOOL (AM-TV) 
Phoenix, KTLA(TV) Los Angeles and 
KAUT(TV) Oklahoma City. 

WILLIAM F. BAILEY, 86, (2-22-98) pioneer 
television engineer. He spent his entire career at 
Hazeltine Corporation, where he developed 
much of the theory and technology for color tele- 
vision. This was followed by work with the In- 
stitute of Radio Engineers, other manufacturers 
and the government to establish national stan- 
dards for color. The standards are still in use 
today. Bailey began his career with the firm 
working in black and white television. 

RICHARD DENNING, 85, (10-11-98) actor. 
During the period between 1937 to 1942 he ap- 
peared in some fifty films such as From the Black 
Lagoon, Some Like It Hot, An Affair to Remem- 
ber, and Twice Told Tales. In the late 1940s Den- 
ning starred with Lucille Ball in the CBS radio 
comedy, My Favorite Husband. His television 
credits include Mr. and Mrs. North, Flying Doc- 
tor, Hawaii Five-O, Michael Shayne and Karen. 

BOB DIXON, 87, (8-22-98) announcer and 
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children’s show host. He is probably best re- 
membered as Sheriff Bob Dixon on The Chuck 
Wagon, WCBS(TV) in New York City, and later 
The Chuck Wagon Playhouse on the CBS Tele- 
vision network. The children’s programs aired 
during the late 1940s and early 1950s. During the 
1950s he became the announcer for his friend Ed- 
ward R. Murrow and later worked on See Jt Now 
and other Murrow television shows. Dixon also 
hosted the CBS radio weekend Dimension series 
and acted on many prime-time programs. 

ALAN S. DONNAHOE. 82, (10-10-98) former 
President and Chief Executive of Media General. 
He was the President and Associate Publisher of 
Richmond Newspapers, Inc. (RNI) in 1969, when 
he helped organize Media General by combining 
RNI and the Tribune Company of Tampa, FL. 
During the years that followed the firm acquired 
other regional newspapers, television stations and 
cable franchises. Donnahoe joined RNI in 1950 
and retired from Media General in 1984, but re- 
mained on the board until 1990. 

IRWIN “WIN” ELIOT, 83, (9-17-98) sports- 
caster. During his fifty-year career he covered 
such major sporting events as boxing champi- 
onships, horse racing’s Triple Crown, the foot- 
ball Super Bowl, baseball’s World Series play- 
offs and the National Hockey League. For many 
years he did the play-by-play broadcasts of the 
New York Rangers hockey team. Eliot was best 
known for his broadcasts of Sports Central USA 
on the CBS Radio Network. 

WILLIAM GARDNER HARLEY, 87, (11- 
10-98) public broadcasting executive. He was in- 
strumental in the creation of the Corporation for 
Public Broadcasting and National Public Radio. 
Harley served as the President of the National 
Association of Educational Broadcasters from 
1960 to 1975. Earlier he help found the country’s 
fourth educational TV station in Madison, WI. 

REYNOLD B. JOHNSON, 92, (9-15-98) in- 
ventor. He led the IBM laboratory in San Jose, 
CA that in 1956 developed a way to store com- 
puter data on a metal disk instead of tape or a 
drum. As a result of this discovery he became 
known as the “Father of the Disk Drive.” Johnson 
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was employed by IBM for 35 years and held 
some 90 patents including the half-inch video- 
cassette tapes used by Sony today and talking 
books. He retired from IBM in 1971 but contin- 
ued to invent. Johnson was presented with the 
National Medal of Science by President Ronald 
Reagan in 1986, 

RODDY McDOWALL, 70, (10-3-98) actor. 
The actor appeared in a number of British films 
beginning at age ten. During the Battle of Britain 
in 1940 he was evacuated to the United States 
where he joined 20th Century Fox. McDowall 
appeared in such films as How Green Was My 
Valley (1941) followed by Lassie Come Home, 
My Friend Flicka and Thunderhead, Son of 
Flicka. Some of his adult film credits include 
Macbeth, Cleopatra, The Longest Day and 
Planet of the Apes. A partial list of his Broadway 
credits include Diary of a Scoundrel, No Time 
for Sergeants and Camelot. \n the early years of 
television he appeared on many programs— 
Playhouse 90, The Hallmark Hall of Fame and 
The Good Fairy. 

FRED W. O’GREEN, 77 (10-2-98) former 
Chairman of Litton Industries. He is credited 
with refocusing the 1950s-style conglomerate 
and reorganizing it by divesting 25 corporate di- 
visions. O’Green joined Litton in 1962 and be- 
came a Vice President in 1965. The following 
year he was named Senior Vice President of the 
Defense Systems Group. O’Green became an 
Executive Vice President in 1967 and a member 
of the board in 1968. He was named President in 
1972 and Chairman in 1981. Earlier he had 
worked for Lockheed as Technical Director of 
Space Programs and Assistant General Manager 
of the Space Division. 

MILES PENNYBACKER, 97, (11-9-98) a 
founder of the Raytheon Company. He was one 
of the people who helped start the firm in 1925. 
Two years later he formed Voltarc Tubes to 
make neon tubes for electric sign companies. 
Pennybacker sold the firm and retired in 1967. It 
was renamed Voltarc Technologies in 1989. 

ESTHER ROLLE, 78, (11-17-98) actress. 
She played the feisty maid, Florida Evans, in the 
1970s sitcom Maude and the strong-willed 
mother who kept her ghetto family together in 
the spinoff series Good Times. Rolle’s appear- 
ance in the TV movie Summer of My German 
Soldier won her an Emmy. Film credits include 
Rosewood and Down in the Delta. Rolle is also 
remembered for her crusade against black 
stereotypes in Hollywood. 

JOHNNY ROVENTINI, 88, (11-30-98) bell- 
boy with the “Call for Philip Morris.” The for- 
mer New Yorker Hotel bellboy became one of 
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the best-known figures in American advertising. 
He first made his famous shout with The Ferde 
Grofe Show on April 17, 1933. His voice was 
also heard on other radio programs and some of 
the most-watched TV shows of the 1950s and 
1960s, including J Love Lucy, Candid Camera 
and the Red Skelton and Jackie Gleason pro- 
grams. 

BOB TROW, 72, (11-2-98) actor. He was as- 
sociated with Mister Rogers, a public television 
children’s program, for thirty years. Trow played 
the part of Robert Troll, Bob Dog and sometimes 
simply himself. Before joining the program he 
appeared on morning radio shows in Pittsburgh, 
first on WWSW and later on KDKA. 

ELMER H. WAVERING, 91, (11-20-98) 
electronics pioneer and a founder and former 
President of Motorola Inc. He helped to develop 
the first commercially successful car radio and 
as a result Motorola became a leading manufac- 
turer of such radios in the 1940s. Waverling be- 
came President and Chief Operating Officer of 
the firm in 1964. He also invented the automo- 
tive alternator. During World War II Waverling 
led a national effort to produce quartz crystals 
for use in military radios and radar equipment. 

CLEROW “FLIP” WILSON, 64, (11-25-98) 
comedian. He was the host of The Flip Wilson 
Show, which was televised on NBC from 1970 to 
1974. Wilson was the first black performer to 
achieve major popularity as host of his own TV 
variety program. After doing comedy acts in 
small clubs he made his TV debut on The Tonight 
Show Starring Johhny Carson in 1965 and that 
led to frequent appearances on The Ed Sullivan 
Show, Laugh In and Love, American Style. 

FRANKIE YANKOVIC, 83, (10-24-98) ac- 
cordionist. “America’s Polka King” began his 
career in the 1940s on the beer-and-bratwurst 
circuit in the Midwest. Yankovic rose to popu- 
larity with his 1948 recording of Just Because 
which was followed by Blue Skirt Waltz. A par- 
tial list of his other recording hits include Penn- 
sylvania Polka, In Heaven There is No Beer and 
Champagne Taste. He hosted his own TV shows 
in Cleveland, Chicago and Buffalo and toured 
constantly throughout the 50s, 60s and 70s. 

Information for this column was obtained 
from The Boston Globe, Broadcasting and 
Cable, The Complete Directory of Prime Time 
Network TV Shows 1946 - Present (4th edition), 
The Encyclopedia of Old-Time Radio, The Hart- 
ford Courant, The Institute, Investor's Business 
Daily, The New York Times and Variety. 

Thanks to Don Andrus, K4DWB; William C. 
Arnold, Frank Q. Newton, Jr., W6SYC; and 
Richard Waddell for additional source material.© 
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An Unusual Spark Key c. 1915-1919 
By Neal McEwen 


eys used with spark transmitters typically 
had to carry several hundred volts AC at 
ten, twenty or even fifty amperes. 

Keying this type of voltage and current re- 
quired an instrument much different than those 
used in American Morse landline service. Wire- 
less keys, of even small transmitters, were 
equipped with larger contacts to dissipate the 
heat generated by the high current. Arcing be- 
tween the contacts was also a problem due to the 
high voltage. The arcing caused pitting which, 
after a time, rendered the contacts useless. Many 
spark keys were made with replaceable contacts. 

Ducretet & Roger made the unique spark key 
shown here. Its contacts are immersed in a cup- 
shaped vessel of oil. Such keys are called “oil 
break” keys to denote that the contacts “make 
and break” in oil. Typically oil break keys take 
advantage of the fact that oil is a good thermal 
conductor and a good electrical insulator. There- 
fore it dissipates heat away from the contacts 
and, no less important, minimizes arcing—thus 
prolonging contact life. 

The Ducretet and Roger key is not large by 


Ducretet “oil break” aircraft key. Cork cover has 
been raised to show oil cup surrounding bottom 
contact. 
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spark key standards. The base is only 514" by 
3%". But the large protective skirt under the key- 
ing knob, the oil-immersed contacts, and the 
ventilated lever suggest that this key could carry 
a large amount of current. 

However, current capacity was not the prime 
consideration in the design of this Ducretet and 
Roger key. The large diameter holes in the lever 
are a clue to its application. The holes lightened 
the key for use in aircraft, a technique also used 
in airframe design. 

Because of size and weight limitations, aircraft 
spark transmitters were small, not requiring a 
high current key. Why an “oil break” design 
then? This key was expressly designed to operate 
in an explosive atmosphere. With the contacts 
immersed in oil, the key is a “flameproof” key. 

The oil cup is brass and is countersunk into 
the wooden base. It measures an inch and a quar- 
ter in diameter and one inch deep. This allows 
approximately 15 cubic centimeters of oil in the 
vessel. 

The lower contact is integrated into the bot- 
tom of the cup. The upper contact is on the rod 


This view of the Ducretet key clearly shows the 
perforated construction of the keying lever. 
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attached to the lever. Open or closed, the con- 
tacts are immersed in the oil. The cup assembly 
has a cork cover which fits against the lip of the 
cup. The cover has been raised in the pho- 
tographs to show details of the cup. 

This key, minus the oil cup, is typical of Eu- 
ropean designs. The lever return spring is behind 
the fulcrum and in tension rather than compres- 
sion. The lever is straight, rather than curved like 
its American cousins. Ducretet and Roger also 
built a similar key without the oil cup. 

Eugene Ducretet (1844-1915) was a scientific 


instrument maker, opening his first shop in 1864. 
The Ducretet name is associated with the early 
development of wireless in France. In addition 
to telegraph instruments (including keys and 
Morse registers), he made galvanometers, 
Wimshurst machines, Tesla apparatus, Crookes 
tubes, etc. 

Descriptions of experimental transmitters and 
receivers by Ducretet were given in Electrical 
World and Engineer during 1899. Ducretet 
wrote a wireless telegraphy guide in 1901, de- 
claring himself a “constructeur” or builder. Ernst 


ALEXANDER GRAHAM BELL 


A Book You'll Want to Own! 

An important new illustrated biography of 
Alexander Graham Bell has just been released 
to coincide with the 150th anniversary of the 
inventor's birth. Alexander Graham Bell was 
written by AWA member Morgan Wesson in 
collaboration with Edwin S. Grosvenor, Bell’s 
great-grandson. 

The book chronicles the inventor's up- 
bringing in Scotland, the family’s emigration 
to Canada, and the young man’s career as a 
teacher of the deaf in the Northeastern U.S. It 
follows this innovative man as, spurred by 
twin interests in acoustics and telegraphy, he 
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begins to experiment with electrical communica- 
tion. 

The dramatic story of the development of the 
telephone unfolds, and the work of competing in- 
ventors, including Thomas Edison and Elisha 
Gray, is put into perspective. Also discussed is 
Bell’s later inventing career and his involvement 
with aviation, hydrofoils and the founding of the 
National Geographic. 

The 8%'x1%" handsomely-printed hardbound 
book contains 304 pages. Its 400 illustrations in- 
clude many published for the first time. 

Emmy-award-nominated author Wesson is 
probably best known to O7B readers for his work, 
with Ken Burns, on the video documentary Empire 
of the Air. He has also written on the history of 
technology for Encyclopaedia Britannica and 
Groliers and served as a curator at The Interna- 
tional Museum of Photography at George Eastman 
House. 


Special Pricing For AWA Members 

Through a special arrangement with the author, 
members can purchase this important illustrated 
biography directly from the AWA for $37.95 (plus 
a $2.05 shipping and handling charge), which is 
over seven dollars off the bookstore price of 
$45.00. A special edition, signed by the authors, is 
available for $47.95 (plus $2.05 s&h). Not only 
will you receive this outstanding work at a signifi- 
cant discount, but the AWA will also receive a cash 
contribution for each volume sold. What’s more, 
for this contribution, you may take a tax deduction 
of $17.50 (basic book) or $27.50 (special edition). 

So what are you waiting for! Send $40.00 for 
the basic book or $50.00 for the special edition to: 
Stanley J. Avery, Antique Wireless Association, 
5900 Moran Rd., Canandaigua, NY 14424. 
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Maker’s mark is, unfortunately, partly obscured 
by a mounting hole. 


Roger was a collaborator in the Ducretet experi- 
ments as early as 1898. 

Ducretet died in 1915, leaving the company in 
the hands of his son Fernand and partner Ernst 
Roger. During World War I, the Ducretet and 
Roger shops were devoted entirely to the manu- 
facture of military communications apparatus 
and special equipment for the Navy such as 
periscopes and microphones. In 1931 the com- 
pany was sold to Thomson-Houston. 

The Ducretet and Roger mark is pressed into 
the top of the wood base of the key. Unfortu- 
nately, a mounting hole obscures some of the 
mark. 

The era of “oil break” keys was short lived. 
Wireless engineers learned to used large keying 
relays or “relay keys” to carry the electrical load. 
The operator’s key then carried only low voltage 
DC. However, the requirement for “flameproof 
keys” continued through World War II and be- 
yond. Later “flameproof” designs were hermeti- 
cally sealed and not “oil break” designs. 
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SILENT 


We record the passing 
of the following AWA membe 
| with deep rege 2 


MEL COMER 
RODERICK M. FITZ -RANDOLP 
‘PAT LEGGATT 

NEIL SPENCER | 


Mel Comer 

The Antique Wireless Association lost a 
long-time supporter when Mel passed away 
(October 29, 1998 at age 90). A close friend of 
many collectors and radio historians, he was al- 
ways willing to help other AWA members with 
advice and antique wireless parts. Mel was a 
participant in many AWA conferences, moder- 
ating his popular “Show and Tell” program. He 
also was a founding member of the Antique 
Radio Club of America and wrote a regular col- 
umn in the ARCA Gazette. His station wagon 
full of radio goodies was a fixture at numerous 
meets! One of Mel’s best friends was Col. 
Gilbert Houck, nephew of Harry Houck. 


Pat Leggatt 

In its Winter 1998 Issue, the BVWS (British 
Vintage Wireless Society) Bulletin recorded the 
sudden passing of Pat Leggatt, a good friend of 
AWA and a regular contributor of quality ma- 
terial to the OTB. In 1991, Pat received our 
Taylor Award for his article on the history of 
television. More recently, Pat’s provocatively- 
titled two-part series How Radio Became Wire- 
less (OTB 39-2 and 39-3) gave many readers 
new insights into the genesis of radio comuni- 
cations. 

In the BVWS obituary, Alan Carter, Pat’s 
good friend, tells us that Leggatt was closely as- 
sociated with radio, both professionally and as a 
hobby, for virtually the whole of his life. At the 
culmination of his long career with the BBC, he 
held the position of Chief Engineer, External 
Relations. In that role, he was responsible for all 
BBC radio regulatory matters at home and in- 
ternationally. 
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NEW BOOKS 


AND LITERATURE 


} - ARRL RANDBOOK - 


EDITED BY WILLIAM E. DENK, W3IGU, 81 STEEPLECHASE RD., DEVON, PA 19333-1226 


PLEASE INCLUDE SASE FOR REPLY. 


Telegraph Collector’s Guide 
By Tom Perera, WITP. Published by Artifax 
Books, Attn. Tom French, Box 88, Maynard, MA 
017754. 80 pages, 52 by 87 inches, soft cover, 
$10.00 plus $2.00 S&H per order. 

Here is a book that covers a significant, but 
often overlooked, corner of our field of interest. 

Items covered include keys and bugs, elec- 
tronic keyers and paddles, spark and wireless 
keys, and keys of U.S., European and Japanese 
origin. Included are 250 pictures and descrip- 
tions, with a collector’s price guide at the end. 

There are five pages of American telegraph 
instrument makers from 1837-1900, a page list- 
ing manufacturers of bugs (there are 55!) with 
dates of their activity, and nine pages briefly list- 
ing and describing semi-automatic keys. Finally, 
the author offers some advice on the restoration 
of old keys. 

Your reviewer is not a key collector, but 
found this little book of real interest. One of the 

_ few keys I have is included in the book: a West- 

ern Union/Spies Electric Works pole-changer 
key (1880-1950) used in diplex and quadruplex 
circuits. Here it’s used for code practice. 


wee 


- On the Air — the Encyclopedia of Old 
Time Radio 
~ By John Dunning. Published 1998 by Oxford 

University Press, 198 Madison Avenue, New 
_ York, NY 10016. 822 pages, 7’ by 10 inches, 
hardcover, $55.00. 

This is one remarkable book! It’s an encyclo- 
pedia of radio programs from radio’s beginnings 
_ in the 1920s until the early 1960s. Fifteen hun- 
' dred radio shows are presented in alphabetical 
~ order. For each, the author provides a broadcast 
history, time slot, network, sponsors, cast mem- 
_ bers, producers, directors, writers, sound effects 
people, theme song, and plot. 

An umbrella entry, News Broadcasters, fea- 
tures an essay on radio news with capsule bi- 
ographies on major newscasters such as Chet 
Huntley, Edward Murrow, Elmer Davis, Eric Se- 
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vareid, Fireside Chats (!), H. V. Kaltenborn, 
Lowell Thomas, Walter Winchell, and many 
others. 

Your reviewer couldn’t resist checking on an 
old favorite, One Man’s Family (a really good 
review). That program remains as vivid to me 
today as if I had seen it on stage those many 
decades ago! 

The book’s coverage of Amos and Andy was 
excellent. The author was well aware of some- 
thing not widely known, namely that this popu- 
lar comedy started life as Sam ’n’ Henry at 
WGN, Chicago, in 1926. I well recall the an- 
nouncer’s introduction, “10:10, WGN, Sam ’n’ 
Henry.” Not many programs began at 10:10 then 
or since. 

Another of my favorites was The March of 
Time with its dramatized presentation of the pre- 
ceding week’s news. On reporting the death of a 
world or national figure, and following the pro- 
gram’s review of that person’s life, I can still 
hear the program’s announcer telling us, in 
sepulchral tones, “...then, as it must to all men, 
death came to ....” 

The coverage of Orson Welles’ Mercury The- 
atre of the Air includes a four-page review of 
one of its most famous shows, “The War Of The 
Worlds,” that fooled some listeners into believ- 
ing that the New York area was under attack by 
Martians! 

Among the 1500 radio shows you'll also find 
Fibber McGee and Molly, Grand Central Sta- 
tion, Lux Radio Theatre, The Shadow, Little Or- 
phan Annie, and The Lone Ranger. 

This book has been very accurately referred to 
as “the ultimate radio-phile’s encyclopedia.” 
Readers will find it not only interesting, but also 
quite readable. 


¢ ¢ 4 4 


Guglielmo Marconi in London — 
an Historical Tour 
Enrico Tedeschi, a radio historian, writer, and 
collector, has laid out an historical walking tour 
(continued on page 68) 
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About Our 
Feature Article Authors 


JOHN BARDEEN 

The Early Days of the Transistor 1946 to 1955 
Please see background material included in 

the sidebar accompanying this article. 


BO 


HENRY M. BRADFORD 
Tesla’s Dream: The World System of Wireless 
Henry’s high school interest in radio led him 
to college studies in physics, and he eventually 
became a Ph.D. in solar radio astronomy. His in- 
terest in early radio began after learning of the 
three Marconi station sites at Cape Breton, 
Nova Scotia, where he was teaching. (See his 
articles: “Celebration of 100 Years of Radio in 
Cape Breton”, OTB, Vol. 36, No. 4” and “Mar- 
coni’s Three Transatlantic Radio Stations In 
Cape Breton,” Journal of the Royal Nova Scotia 
Historical Society, Vol. 1/98.) Intrigued by 
Tesla’s idea of open circuit communication 
through the earth via electrical conduction from 
a single ground terminal, he has tried to calcu- 
late the spread of the ground current versus fre- 
quency. Though not confident enough of his re- 
sults (which do suggest useful ranges at low 
radio frequencies) to publish them, his calcula- 
tions led him to a deeper exploration of Tesla’s 
wireless work, and the result is the article in this 


issue. 
—<) 

FRED CHESSON 
A Gift of The Electronic Magi 

Fred Chesson came to the Electron Art at not 
quite 16 via a Tesla Coil construction article in 
the January, 1946 issue of Popular Science. 
After some forty years of occasional demon- 
stration, the coil emerged from attic repose to 
take third prize in an AWA equipment contest at 
Canandaigua. After graduating from the Uni- 
versity of Connecticut in 1952 with a B.A. in 
Physics, Fred worked as an electronics engineer 
for some twenty years. He then turned his atten- 
tion to technical writing, historical research, and 
some collecting activities. He is the author of 
two pictorial works, Waterbury and New Haven, 
published by Arcadia Publications; and a work 
on Civil War communications, Secret Wires, to 
be released this year by Rockbridge Publica- 
tions. In keeping with “Boat Anchor” traditions, 
he has maintained an ARB receiver (OTB, 
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August, 1990) as bedside table set for almost 
half a century. RCA Victor made them good 


back then! 
i 


PAUL H. JACOBS 
Power Supply Transformers for Vacuum 
Tube Projects 

Paul H. Jacobs is an electrical engineer and 
lifelong designer of radio communications 
equipment. He designed FM mobile radios, in- 
cluding the “Micor” line at Motorola and car 
telephones at Harris RF Comm. He is the 
founder of Sideband Technology, a manufac- 
turer of ACSB mobile radio products; Mi- 
crowave Data Systems, a manufacturer of 
point-to-multipoint-data telemetry radios for 
industry; and Digital Radio Technology, a man- 
ufacturer of digital air-to-ground radios used 
for data communications and in precision ap- 
proach and landing systems. Paul has been a li- 
censed amateur radio operator since 1958. 
Now retired, he does consulting work, collects 
and restores radios, and volunteers at the AWA 


Museum. 
SS 


RICHARD W. MACKIEWICZ 
The Master Headset Finder 

Dick became interested in SWLing and 
DXing with crystal sets while a teen ager. After 
high school, he joined the Navy, where he was 
trained as an electronics technician and assigned 
to a patrol bomber squadron. In civilian life, he 
helped to develop the world’s first numerical 
controls for machine tools, supervised one-of-a- 
kind installations of aircraft tower equipment 
and worked as a quality control technician. He 
also found time to earn a degree at Ward School 
of Electronics, now part of the University of 
Hartford. Toward the end of his career he held 
sales and technical support positions mostly in 
the field of machine tool numerical control. This 
multifaceted person also held a first class com- 
mercial FCC license and worked as an engineer, 
announcer and newsman in AM and FM radio. 
After retirement, he returned to his first love— 
radio experimenting. He became the OTB’s 
“Headsets” columnist in May 1996, and his col- 
umn appeared regularly through May 1998. Dick 
became a Silent Key November 16, 1997. 


SO 


D.K. OWENS 
Resurrecting a ‘“‘Raegenaformer” 

Ken’s bio will be found under “About Our 
Contributing Editors.” 
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About Our 
Contributing Editors 


Appears in the February and August issues 


RICHARD BREWSTER 
Television 

Dick has been hooked on electronics since 
Grammar School. He has a degree in Electrical 
Engineering and has been worked on many inter- 
esting design projects during his career, including 
a direction finder for the Polaris submarine. After 
meeting his future wife, Susan, who had an inter- 
est in antiques, he decided to acquire an antique 
radio. But he didn’t stop with just one! For the 
last 30 years, antique radios, and later TVs, have 
been somewhat of an obsession. Since his retire- 
ment from Westinghouse in 1995, the Brewsters 
have done quite a bit of travelling, most recently 
returning from Central Asia where they were ac- 
tive in compassionate missions. Next year, they 
hope to serve on the all-volunteer hospital ship, 
Anastasis, which provides medical services to 
African countries of the third world. 


LO 


WILLIAM E. DENK, W3IGU 
New Books and Literature 

Bill received his first ham radio license, 9FPC, 
in 1928 — just before the “W” prefix was added 
to U. S. calls. He holds both a Bachelor and Mas- 
ter of Science in Electrical Engineering (awarded 
1932 and 1933). For a while his career progress 
was impeded by the Depression, but in 1937, he 
was hired by Philco Radio and Television Cor- 
poration as a trainee in the Patent Department. 
When Ford Motor Company acquired Philco in 
1961, Denk became a Senior Patent Attorney in 
Ford’s Office of the General Counsel, retiring in 
1974. Following retirement, he served for three 
years as a patent consultant to a Philadelphia 
patent law firm, assisting in that firm’s patent lit- 
igation. Bill began collecting old radios in 1966 
and joined AWA in 1970. With wife Jane, he was 
Secretary/Treasurer of ARCA during the period 
1976-1991. He is presently Chairman of AWA’s 
Bruce Kelley-OTB Award Committee. 


SO 


BROTHER PATRICK DOWD, F.S.C., W2GK 
The Vacuum Tube 

Brother Pat is a retired science teacher, a 20- 
year member of the AWA and the founder and 
curator of the Vacuum Tube Museum at Man- 
hattan College (Bronx, NY). He has received 
both the Tyne and the Houck AWA awards for 
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his contributions to vacuum tube history and 
preservation. Brother Pat is a Fellow of the 
Radio Club of America and a recipient of the 
club’s Ralph Batcher Memorial Award. He has 
been an active radio ham for fifty years and is a 
longtime member and past president of the North 
Jersey DX Association. 


LO 


WILLIAM B. FIZETTE, W2DGB 
The Communication Receiver 

Bill, who of course is our current AWA pres- 
ident, received his amateur license in college, 
after completing his military service at the end of 
World War II. Over the past 17 years, he has 
given generously of his time to the AWA—start- 
ing when Bruce Kelley asked him to do an OTB 
article on the National HRO communication re- 
ceiver. This evolved into his regular communi- 
cation receiver column. Bill has also served a 
one-year hitch as OTB Editor and is a co-founder 
(with Bob Morris) of the AWA Review. He has 
served on the AWA board, and as one of the 
AWA vice-presidents, for several terms. He 
holds B.S., M.S. and Ph.D. degrees in pharmacy 
and microbiology. Now semi-retired, Bill at- 
tempts to work on his receivers in between the 
other demands so well known to all retirees. 


ZO 


CHARLES S. GRIFFEN, WIGYR 
Recent Radio, TV and Entertainment Obituaries 
Charles has been a radio builder and enthusiast 
since junior high school. He received his first am- 
ateur radio license, K2EWH, in 1953. Charles’ 
dual background includes undergraduate degrees 
in electrical technology and a Master’s in Library 
Science. He began his career as an electronics 
technician and served in the Air Force from 1952 
to 1956. Later, he was employed at the Fondren 
Library at Rice University in Houston. In 1972 he 
came to Hartford, CT in 1972 to head the Hartford 
Public Library’s Business, Science & Technology 
Department. Charles has been a volunteer at 
WJMSJ-FM for the past ten years, and is currently 
the editor of the Quarter-Century Wireless Asso- 
ciation Nutmeg Chapter’s bulletin. 


LO 


KEN OWENS 
Equipment Restoration 

Ken first became interested in electronics and 
radio as a high-school student during World War 
II. By the end of hostilities, he and a friend were 
operating a thriving radio repair shop. Ken’s ca- 
reer as a full-time radio tech ended when he en- 
tered college, eventually earning both a B.S. and 
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an M.S. in chemistry. Ken pioneered in the devel- 
opment of Mylar, working with manufacturers 
using the material in such applications as capaci- 
tors, videotapes and audiotapes. He became a se- 
rious radio collector in the 1980s, a few years after 
his retirement, and specializes in 1920s battery 
broadcast sets. Ken is active in the Central Ohio 
Antique Radio Association, and frequently gives 
presentations on radio theory and radio history. 


BO 


RICHARD A. PARKS 
Breadboarding 

Dick was brought up in Springfield, MA, 
where his dad worked in the Westinghouse plant 
that had manufactured the RA-DA sets. The fac- 
tory junkyards provided him with ample stocks 
of rejected chassis ripe for parts-picking. He 
served in the Navy from 1953 to 1957 and re- 
ceived his B.S.E.E. in 1961. Beginning in 1967, 
he made a career move that led him to become an 
expert in the identification of aircraft using com- 
puterized radar signal processing (an extension 
of the old military IFF techniques). In 1981 he 
became a consultant in this field, working mostly 
for the Navy and traveling worldwide for data 
collection and development testing. With the end 
of the cold war, Dick now finds himself semi-re- 
tired. In addition to his activities in electronics, 
he plays jazz in four or five bands, doubling on 
trumpet, trombone, banjo and sometimes bass. 


SO 


FLOYD A. PAUL, W6THU 
The Loudspeaker 

Floyd has been involved in radio since 1940, 
when he received amateur radio license W6THU. 
He graduated from USC in 1951 with a B.S.E.E. 
After retiring from Cal Tech’s Jet Propulsion 
Laboratory in 1978, he started collecting old ra- 
dios and horn speakers. He authored a book on 
horn speakers that is still in print and, later, two 
books on the early years of radio manufacturing 
in Los Angeles. Floyd has served as Editor of the 
OTB’s The Loudspeaker column for twenty 
years. He is Past President of the Southern Cali- 
fornia Antique Radio Society and Editor of that 


club’s bulletin. 


ROGER W. REINKE 
Key and Telegraph 

Roger tells us he is so old that he learned the 
basics of telegraphy when the Chicago & North- 
western Railway was still dispatching a few 
trains with it. Raising a family and pursuing 
gainful employment (among other things, he has 
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worked with governmental bodies doing 911. 
emergency number development and radio spec- 
trum management) distracted him until 1970 or 
so, when telegraphic interests were rekindled. 
He has been collecting instruments and tele- 
graphic ephemera since then, especially pre- 
1900 items. Roger’s strong interest in research- 
ing instrument design and manufacture led him 
to become the caretaker of the Key and Tele- 
graph column after the late Lou Moreau stepped 
down. He retired from Federal service in 1993, 
but is still trying to improve his tennis game and 
the calls he makes as a goal judge for the Na- 
tional Hockey League. 


sO 


JOHN F. ROLLINS, W1FPZ 
Amateur Radio 

Like so many of us, John Rollins has been in- 
terested in radio since boyhood. His hobby activ- 
ities had to be put on the shelf during World War 
II, when he served in the South Pacific, and re- 
mained there during his college years and early 
career. John holds B.sc. and M.sc. and Ph.D. de- 
grees in Petroleum Engineering, and spent 27 
years as an exploration geologist for the Chevron 
Oil Co. His first ham licenses were foreign: 
SR8AR (Madagascar, assigned 1971) and, later, 
CX9AW (Uruguay). John retired from Chevron 
in the early 1980s, joining a petroleum engineer- 
ing firm involved in worldwide consulting. After 
total retirement from the oil business in 1984, he 
homebrewed (except for the receivers) a serious 
permanent ham station. Gradually, John’s inter- 
ests and ham activities have gravitated towards 
the restoration and/or replica building of trans- 
mitters in the 1924-1934 period, which he finds a 
never-ending source of challenge and enjoyment. 


SO 


CHUCK SCHWARK 
On the Internet 

Chuck is an electronics engineer with over 25 
years of experience in video and audio systems 
design and fabrication. His experience has been 
in the industrial and broadcast video fields, and 
in areas such as computer-assisted videotape ed- 
itors and computer graphics systems. He started 
tinkering with radios in seventh grade, and elec- 
tronics has been his hobby and profession ever 
since. Besides collecting and restoring antique 
radios for the past 8 years (with special empha- 
sis on Philco), Chuck also uses his boatanchor 
Hammarlund HQ-129X and console Zenith for 
shortwave DX-ing. He is currently a Vice Presi- 
dent of the Antique Radio Club of Illinois, and 
also serves as the club’s Webmaster . 
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BUSINESS 
CARD ADS 


Are you offering a product or service of interest to antique radio enthusiasts? 
Would you like to let the world know about the tubes, sets or paper you’d like to ac- 
quire? Place a business card in this space for the low price of $15.00 and it will seen 
by over 4,000 hard core devotees of our hobby. Purchase a year’s worth of inser- 
tions (four issues) for $50.00 and save $10.00 over the individual ad pricing. 

Send us a copy of your business card, or a special typeset ad designed to fit our standard space. We can, 
alternatively, typeset a short message for you (no more than eight lines, 50 characters max per line, please). 
For the time being, there will be no charge for typesetting. All ads must be for radio-related items or services 
and must be paid in advance. Send your ads and checks (payable to AWA) to Kevin Carey, Advertising Manager, 
OTB, P.O. Box 56, West Bloomfield, NY 14585. Closing date is six weeks prior to first day of month of issue. 


CRYSTAL SET PROJECTS: 15 RADIO PROJECTS 
You CAN BUILD Xtal Set Society’s design 
contest compilation featuring new projects: 
loops, multi-tuned, home-made capacitors, 
shortwave. 6x9 paperback, 160 pgs, $17.45. 
800-927-1771 visa, PO Box 3026 St. Louis 
MO 63130. www.midnightscience.com 


SOUTH BAY RADIO 
SINCE 1955 


Repairs to vintage tube equipment including 
home receivers, phonographs and auto radios 


Leonard Aquilino, Jr. 
(315) 699-7341 


7187 Lakeshore Rd. 
Cicero, N.Y. 13039 


VACUUM TUBES! 


¢ Svetlana amateur & transmitting tubes 
* Over 3000 types of NOS tubes 
* Parts « Supplies * Books 

Write, call or e-mail for our free catalog 

Antique Electronic Supply 

6221 S Maple Ave » Tempe, AZ 85283 
Phone (602)820-5411+ Fax (800)706-6789 or (602)820-4643 
www.tubesandmorecom « E-mail: info@tubesandmore.com 


VINTAGE MICROPHONES BOUGHT OR TRADED 


James U Steele 


P. O. Box 620 
Kingsland, GA 31548 
(912) 729-1063 (Work) 
(912) 729-2242 (Home) 
(912) 729-4106 (Fax) 
jsteele@k-bay106.com 
http://www.k-bay 106.com/mics. htm 


FEDERAL RADIO BOOK 


Federal Tel & Tel, 1921-29. 
Over 60 High quality illustrations. Receivers, 
Broadcasting, Parts Prototypes. Includes list 
of models built with dates. 64 Pages. 


$7.95 Including S & H 
Larry Babcock, 8095 Centre Lane 
East Amherst, NY 14051 
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Tri-State Loudspeaker 


"Re-Coning & Parts for all Speakers” 
Vintage * Home ¢ Auto ¢ Pro 


http://www. nauticom.net/www/speakers 
Dennis M®Neill 
Phone: (724) 375-9203 + E-Mail: speakers@nauticom.net 
650 Franklin Ave. « Aliquippa, PA 15001 


1920-1970 
SCHEMATICS + PAGES OF INFO 
$5.00 POSTPAID 


MANUAL PRICES = SASE 
RADIO/TV/HAM/MISC. 


“IF | DON’T HAVE IT, YOU 
PROBABLY DON’T NEED IT.” 


ALTON H. BOWMAN — 4172 EAST AVENUE 
CANANDAIGUA, NY 14424-9564 


VINTAGE RADIO KITS 


Cakepan Receivers, Transmitters & Accessories 


Punched and drilled chassis, complete instructions 
with pictorials. Write for a catalog or visit our web 
site at: http://www.mnsinc.com/bry/vintage.htm 


Vintage Radio Kit Company 
427 N. Main Street 
Sharon, MA 02067 


Modern Radio Laboratories 
Since 1932 


Crystal Set and One Tube Instructions. Exclusive source, 
printing and publishing of all MRL Handbooks & literature 
by Elmer G. Osterhoudt. Tested instructions and plans. 


MODERN RADIO LABS 
P.O. Box 14902-A 
Minneapolis, MN 55414-0902 


y RADIO 
(GRIGSBY-GRUNOW CO.) 


BUY, SELL, TRADE 
RADIOS, ADVERTISING AND EPHEMERA 


Catalog $2.00 ppd. 


Chip Taylor 
2223-53rd Street 
Sarasota, FL 34234 


TOLL FREE (888) 526-5566 
FAX (941) 359-6778 
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CAPACITORS - TUBES 
RADIO SERVICE ITEMS 
Thousands in jam-packed illustrated 
24-page catalog No. 49 

Send $3 U.S./Canada 
$5 overseas (U.S. funds) 
for a Heavy-Paper limited 
edition copy NOW! 
DON DIERS 4276 North 50 St. Dept.OTB 
Milwaukee, WI 53216-1313 


WWII MILITARY TV WANTED 


Army/Navy SCR, ATJ, ATK, ARK, ARJ, CEK, CRV 
Cameras, Monitors, Transmitters, 
Receivers, Dynamotors 


Maurice Schechter 
590 Willis Ave. 


Williston Pk, NY 11596 (516) 294-4416 Ph/Fax 


COLLECTOR’S TUBES 
BUY,SELL, TRADE 
send sase for list 

GEORGE H. FATHAUER 


688 W. First St. Ste 4, Tempe, AZ 85281 
Phone 602/921-9961 Email: fathauer@home.com 
Fax 602/921-9957 http://members.home.net/fathauer 


WANTED! 
OLD BROADCAST GEAR 


Working or not, compressors, limiters, consoles, 
mics, EQ, Ampex, Western Electric Amps, Langevin, 
RCA, Collins, Altec, etc. 


Mike States 
Box 81485 
Fairbanks, AK 99708 


(907) 456-3419 Ph/Fax 
mstates@polarnet.com 


ee OS EEE EEE 


REVIEWS: WHAT’S NEW IN PRINT, continued from page 63 


of key spots in London where Marconi dwelt and 
worked during the period 1896-1923. The tour is 
laid out in a 40-page, 8%- by 11-inch, illus- 
trated paperback book, which is available from 
the author. With the aid of a map of the area, the 
volume describes and pictures a three-mile walk 
through the places that made radio history. 

Copies of the book are available from the au- 
thor at six British pounds postpaid in Great 
Britain (seven pounds to overseas addresses). 
Write Enrico Tedeschi, 54 Easthill Drive, 
Brighton BN41 2FD, UK. Those interested may 
sign up for the next available conducted tour. 
Call (01273) 701650 for more information. 


¢ ¢ @ 4 


Secret Radio — the Archie Caswell Story 
By Darryl Kasch. Published 1998 by the Darryl 
Kasch, P.O. Box 660, Maryborough, Queens- 
land 4650, Australia. 48 pages, 8'/2 by 11 
inches, soft cover, $25.00 U.S. Postpaid. 

This little book describes the life and experi- 
ences of Warrant Officer Archie Caswell, Royal 
Australian Air Force, during his years as a 
P.O.W. of the Japanese in WWII. 

Archie enlisted in 1941, and because of his 
knowledge of radio (he was a radio serviceman 
and held ham call VK4CB), the RAAF assigned 
him to train as a “radar mechanic” at Sidney Uni- 
versity. In 1941 he was posted to Singapore and 
given the job of installing radar equipment in 
American-sourced Lockheed bombers. A few 
weeks after his squadron was moved to Sumatra, 
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the Allied forces there were forced to surrender 
to the Japanese and Archie became a P.O.W. 

Cut off from all news from the allied side, and 
fed only such dismal reports as their captors 
wished them to hear, Archie’s companions urged 
him to build a radio receiver. His response: 
“What with? Match sticks?” However, it so hap- 
pened that Archie’s camp adjutant was asked to 
nominate a radio mechanic “to repair a few ra- 
dios” in nearby Dutch homes that had been taken 
to house Japanese officers. 

Archie got the job, and now had access to 
some parts. For example, he removed an “unnec- 
essary” RF stage from an ailing receiver. Along 
the way he acquired some capacitors, dry cells, 
some IN5s, and an old power transformer which 
he unwound for hook-up wire. All these parts had 
to be hidden carefully, for the penalty for posses- 
sion of radio receiving equipment was well un- 
derstood — death by decapitation or shooting. 

Archie’s slow progress toward the construc- 
tion of a working, two-tube regenerative receiver 
is detailed. The phones came from a flyer’s hel- 
met. Though he had access to a soldering iron, 
Archie had to use coconut oil as a soldering flux. 
Having no tube sockets, he simply soldered his 
wires directly to the tube pins. Ultimately he had 
a receiver working on the 31 meter band. 

The availability of news from the Allied side 
proved most heartening to the prisoners, who 
were successful in not revealing this knowledge 
to their captors. 

Author Kasch is also the source for a dozen 
other books of interest to collectors. Write him 
for information and prices. 
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CLASSIFIED ADS 


Old-time ads are free to members collecting and restoring equipment for 


| personal use. Please observe the following: (1) one ad per issue per mem- 
Y ber; (2) include as SASE if acknowledgement is desired; (3) material must 
. be more than 25 years old and related to electronic communications; (4) 
give your full name, address and zip code; (5) repeats require another 
notice (we are not organized to repeat automatically); (6) the AWA is not 

responsible for any transaction; (7) we retain the right to reduce an ad’s size if over seven lines; (8) 
AWA does not accept commercial advertising in this column; and (9) closing date is six weeks prior to 
first day of month of issue. Ads received after that time will be held for the following issue. Mail all 


ads to: RICHARD RANSLEY, P.O. BOX 41, SODUS, NY 14551. 


SELL/TRADE—BC/SW TUBE RADIOS 


1940s small excellent Greek RCA radio, $75.; 
1940s Tesla, $65.; East German Stern, $50.; Mur- 
phy, $60.; Polish ZRK, $40. Argirios Adamidis, 


- Kampouridi 19, Panorama, Thessaloniti, Greece 


55236 tel. (031) 342405 


RCA Victor AC/DC battery portable 6-BX-8 chas- 
sis RC1126A. Clean, with tubes. Does not play. 
$15. plus 5 lb. UPS. Mark Anderson, N2TWW, 207 
Fiddler’s Elbow Rd., Greenwich, NY 12834 E- 


~ mail: mander3345@aol.com 


SELL/TRADE—COMMUNICATIONS GEAR 


Hallicrafters S94, $49.; S81, $25.: nice SX105, 
$70.; S41G, S40B, S38B, S53, SX28, SX99, S38, 
$30. each. Also 30 wooden table models $35. and 
up. Charles Seidel, P.O. Box 1500, Merlin, OR 
97532 (541) 474-2596 


Hallicrafters Communication Receivers, all work: 
SX-122, Mint condition, $300.; SX-99, MK-1-D, 
aluminum dials, $150.; A-38-EM, woodtone, nice, 
$100.; XE-3000 rolling slide rule dial, 6 bands, FM 
stereo, $250.; SX-16 Super Skyrider, 1937 w/crys- 
tal filter, $400.; S-118 with chrome front, $150.; 
CRX-5 Civil Patrol, w/original folded dipole an- 
tenna, $100.; S-38A, green half-moon dials, $125. 
and a S-72R, portable, with some scuff, $125. 
Charles Bray, 1322 Ivy Rd., Bremerton, WA 
98310-3514 


SELL/TRADE—GENERAL 


Leeds-Northrup, 4258 high accuracy variable induc- 
tor, $100.; Tungar bulbs including 2 cylindricals, one 
small bulb and one large bulb, all for $50.; RCA large 
Photomultiplier, $100.; vacuum capacitor, medium 
size, new, $50. Gerry Vassilatos, 590 Shelden Ave., 
Staten Island, NY 10312 (718) 317-4969 


From old-time radio repair shop: Five Philco Ser- 
vice binders, full of auto radio, TVs, home radios 
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and a few appliances. They date from the early 
1940s and 1950s. Sell lot for $75.; Old time RCA 
Voltohmyst Master, a large unit with 7 in. meter 
which can be seen from across the room. In work- 
ing order, w/leads, $90.; several pieces of old Philco 
test equipment, including UHF Sweep Generator 
and VHF to UHF Adapter unit, $50. ea., all plus 
shipping. Donald Maurer, 29 South 4th St., 
Lebanon, PA 17042 (717) 272-2481 E-mail: ra- 
diobks@aol.com 


AK 30 in Pooley Cabinet, $325.; AK 40, $70.; RCA 
Tube Tester WT-110A, $80.; Superior Tube Tester 
TV-11, $80.; Riders Manuals Vols. I-XII, $600.; 
Freed-Eisemann 50, $120.; Philco 645 Deco con- 
sole, SW/BC good condition but torn grill cloth, 
$160.; Victrola Credenza with unusual self-sup- 
porting tone arm, $2500.; Philco 48-1256 radio/ 
phono, $50.; many plastic radios from 1940s, $30- 
$40 ea. Prefer cash and carry. Ralph Weaver, 3014 
Ferguson Valley Road, McVeytown, PA 17051 
(717) 899-6985 


Working 1940 AR88 Receiver, with book, no 
speaker, $350.; Johnson Ranger 2 with book, 
works, $250. Will deliver 100 miles radius. Also 
have some tubes from 1920s and 30s. SASE please. 
Bill Plimpton, W2IXH, RD6, Box 264, Wellsboro, 
PA 16901 


Philco consoles Models 91, 65, 650, 71, $100. each; 
Emerson 662-B 14 in. and Admiral 21-B 16 in. 
Plastic table Model TV’s, $80. each, numerous 
other units including combos and picture tubes, of- 
fers welcomed, pickup. Malcolm Burdick, 
WINOO, 156 Station Rd., Hampton, CT 06247 
(860) 455-9640 before 8:30 PM 


NIB Beanee Weenee & Kraft Mararoni and Cheese 
novelty radios.; Photocopies of Radiola II, 18, 60 
100A and other radio, tube, T.E. manuals. LSASE 
for list. Want good escutcheon for Philco 42-355 or 
42-390 (has nine pushbuttons). Herman Gross, 
1705 Gordon Drive, Kokomo, IN 46902 (765) 459- 
8308 E-mail: w9itt@juno.com 
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Perikon detector, $55.; Silvertone Model 1954X 
cathedral, circa 1935 with BC and 2 SW bands, ex- 
cellent condition, $125.; RCA 100-A speaker, $35. 
Jim Ligouri, 7 Sycamore Court, Atkinson, NH 
03811 (603) 362-5712 E-mail: Jjligouri@aol.com 


WGN Chicago, IL Radio/TV Medallion, $30.; 
Stewart Warner Medallion “Stop Crying-Start Buy- 
ing-End of Depression 1932”, $25.; postcard of 
WHBC, Canton, OH, $8.; 1930 GE Dealer Maga- 
zine, $30.; 1934 Official Shortwave Log/Call Mag- 
azine, $30.; Radolek Co. Christmas catalog, 1940, 
$20.; ABC Wide World Sports, Comm. Album, 
1966, $25. Postage extra. R.C. Moore, 1413 Crest- 
wood Dr., Aurora, IL 60506 (630) 264-2448 


Cambridge Soundworks Ensemble. Dual sub- 
woofers, dual mid-high speakers. Cost $500. In 
1972, but new version costs $600. Brand new. $230 
includes UPS, 30 days return privilege same as fac- 
tory. Literature and pictures available. Charles Gra- 
ham, K2GVE, 4 Fieldwood Drive, Bedford Hills, 
NY 10507 (914) 666-4523 


I.C. Master, 4 in. thick, 1980; also 1982 Vol. 1 and 
2, new, mint; Navy WWII 24 hour clock, 8 days, 
jeweled, Seth Thomas; Barzilay 80E, 8 ft. Stereo 
cabinet, 3 pieces, tambour doors, 15 in. Reflex 
speakers, oiled walnut; H.H. Scott 296 laboratory 
stereo dynaural amplifier, four 5881 outputs; 
Fisher FM-200B tuner; Realistic DX-160 and DX- 
300 general coverage receivers, NIB; Sencore Big 
Mack Universal CRT tester and Super Cricket tran- 
sistor + FET tester; Hammarlund HQ-120 gen. 
coverage, works like new, recapped and exact 
calib.; a lot of 50 transistor radios and 15 tube type 
table radios. Everything in excellent condition. Ac- 
cepting bids on one item or all. Francis Yonker, 
1229 Inverary Place, State College, PA 16801 
(814) 867-1400 


Beaver Baby Grand Crystal Set, $345.; Majestic 
self-standing showroom display signs, circa 1927. 
Two signs - 30" x 21" and 41" x 30" in color, fea- 
turing a dancing couple with balloons, $695. for the 
pair. Phillip Drexler, 1175 E. Ripley Ave., St. Paul, 
MN 55109 (651) 771-8630 


Carron Mfg. Co. Teenie Radio Crystal Set, $175.; 
eight Pilot Wasp coils, $125.; four Hammarlund plug- 
in coils, original box, $75.; Radacron cathedral radio 
with clock, $500.; Federal box camera radio, $150.; 
Air Queen tombstone, $40.; Philco 118B cathedral, 
$295.; Zenith pop up, $40.; Buddy Boy cabinet, $50.: 
Accousticon hearing aid, boxed, $35.; Riders Vol. 13, 
$15.; Mail-A-Voice recording blanks, $2. ea.; resis- 
tance coupled amplifier with three 01A tubes, $100.; 
Philmore mounted crystal detector in original pack- 
age, $10. ea. Many additional items. Send SASE for 
4 page list. Bill Rolf, 30131 Center Ridge, Westlake, 
OH 44145 (440) 871-4547 


Bogen Amplifiers Models C-100, CHB50, CHA33, 
Bogen tuner TP-160, Rauland amplifier Model 
1916, Waters Conley Phonola portable 78 record 
player, RCA Model 45-EY-2 record player, Sen- 
core CR133 CRT tester, plush Nipper with RCA 
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Logo collar, Heathkit amateur radio course with 
tapes, Wurlitzer juke box service manuals, large 
stock of electronic parts and equipment. Angelo 
Pallotta, W2TPW, 1367 D’ Angelo Drive, N. 
Tonawanda, NY 14120 (716) 695-0329 

a Eee 
Tabletop radios: RCA RLC-20 AM/FM, $12.; 
RHC-17N AM/FM, $10.; Panasonic RE-7129 
AM/FM, $10.; RE7273 AM/FM/WX, $10; RE- 
6451 AM/FM, $10.; Magnavox IFM 062 AM/FM, 
$10.; Americana 2220 AM/FM with stereo speak- 
ers, mint, $12.; mono amplifiers Stromberg Carlson 
SAU33 Signet 25 watt with 6L6s, $50. David 
Bogen CHA-33 Challenger 33 Watt P-P with 
6L6’s, $75. UPS shipping extra on all. Onerio Sa- 
betto, 1717 Burgess Rd., Cleveland, OH 44112- 
1103 (216) 481-1036 


Fil. xfmr., Model UP 656 mfg. by GE for RCA. Re- 
sembles a toy train xfmr with adjustable tap and in- 
dicates 1, 2, 3 or 4 type 202 tubes can draw fil. volt. 
from it; audio xfmr. model UV 712 by GE w/good 
windings; Reactor Model UP 415, Acme High Volt. 
pwr. xfmr.; Amrad “Basketball” Variometer; (1) 
type UV202 tube w/good fil. Some of above are pic- 
tured in “Radio Equipment Supplies” catalog and in 
“Radio Enters the Home” both printed in 1922. 
These are museum quality pieces. I will accept of- 
fers until May 1, 1999. Wes Chatellier, WSDPM, 
1950 Chevelle Dr., Baton Rouge, LA 70806 


Scott 310D and 350B receivers; 222C amplifier; 2 
Heath 25W speakers. Harry Mills, K4HU, 631 4th 
Avenue West, Hendersonville, NC 28739 (828) 
693-7519 


SELL/TRADE—KEY & TELEGRAPH 


Have Telegraph related items for sale/trade. Joe Ja- 
cobs, 5 Yorktown Place, Northport, NY 11768 
(516) 261-1576 E-mail: joekey@AOL.com 


Early wind-up model Instructograph with 17 conti- 
nental and Morse practice tapes. Tapes include ses- 
sions of railroad and stock market practice material. 
Good shape, $75. Huge variety of telegraph 
sounders and relays, $50. each. Dave Pennes, 
WA3LKN, 4607-C Santa Cruz Drive, Indianapolis, 
IN 46268-5354 (317) 471-9605 
a a 
SELL/TRADE—LITERATURE 
a 
Numerous vintage manuals including many John- 
son, National, WRL/Globe, Hallicrafters, B&W, 
Lafayette, Allied/Knight, Heath, McMurdo Silver, 
Howard, RCA, Millen Polycomm, Clegg, Ham- 
marlund, Ameco, Drake, Morrow, Gonset, EICO, 
Elmac, B&K, Collins, Harvey Wells, Conar, RME, 
Swan and others. List available. Alvin Bernard, 
NI4Q, P.O. Box 690098, Orlando, FL 32869-0098 
(407) 351-5536 E-mail: ni4q@juno.com 


Radio Engineering Principles, Ist edition by Lauer 
and Brown, 1920, $20.; Thermonic Vacuum Tube, 
Ist edition, Van Der Bijl, $30. Send LSASE for list of 
others. Charles Brett, 5980 Old Ranch Rd., Colorado 
Springs, CO 80908 E-mail: Brett3729@ al.com 


THE OLD TIMER’S BULLETIN / FEBRUARY 1999 


1951 General Radio catalog,, $20. ppd.; History of 
the U.S. Signal Corps, $15. ppd. Jim Feasel, 13549 
Morse Rd. SW, Pataskola, OH 43062-9319 


Riders TV Manuals, $45. plus shipping and han- 
dling. Want Riders Radio Manuals Vol. 20 and 21. 
Loretta Hausmann, KA3QBT, 6256 Montague St., 
Philadelphia, PA 19135 (215) 333-0116 


Naval Officer Radio-Radar Engineering Courses, 
notebooks — confidential WWII (declassified), 
Bowdoin College, M.I.T. plus refresher (post-war) 
M.I.T. Francis Yonker, W2IBH, 1229 Inverary 
Place, State College, PA 16801 (814) 867-1400 


SELL/TRADE—TEST GEAR 


Laboratory type meters, snap cover Bakelite cases 
with taps, three Westinghouse and one GE; HV 
probe for RCA WG290; Measurements RF genera- 
tor Model #80; Voltohmyst RCA Senior WV97A; 
HP Frequency Counter Model 5381A; Robot B&W 
97A; ham parts and lots more. Larry Briggs, 
W3MSN, 5108 Boulder Dr., Oxon Hill, MD 20745 
(301) 894-3977 


SELL/TRADE—TRANSISTOR/CRYSTAL SETS 


Galena crystal radios or parts to make your own. 
Homemade. Also 304TL, unused, make offer and 
Heathkit AT-1 transmitter with manual, make offer. 
Leonard Gardner, 458 Two Mile Creek Rd., 
Tonawanda, NY 14150-6610 


Crystal radio diodes, 12 for $1.50 postpaid, US. 
Homebrew Philmore VC1000 crystal diode radio, 
$15. plus 2 Ib. UPS. John Uscinowski, 95 Vly Sum- 
mit Rd., Greenwich, NY 12834-9519 


Old A.M. shirt pocket transistors: Mint in original 
box, $40.; Mint w/o box, $30.; Old Soviet portable 
multiband transistor, $70.; Telefunken multiband, 
$60. Argirios Adamidis, Kampouridi 19, Panorama, 
Thessaloniki, Greece 55236 tel. (031) 342405 E- 
mail: aadamDit.teithe.gr 


SELL/TRADE—TUBES & TRANSISTORS 


Type 717A tubes made by Tung Sol and Raytheon, 
directly interchangeable for 6SK7, higher gain, 
lower noise to perk up your communications re- 
ceiver or table radio, new in original boxes; Type 
EM 80/6BRS tubes, fluorescent “fan-type” indica- 
tor, Western European manufacture, no brand or 
_ type markings on the tube (type is marked on each 
case of 200 tubes), new bulk; Type 6K7 metal tube, 
RCA military stock, new in clean original printed 
military boxes. Buy | or 100 or 1000 of any of the 
above at $3. ea. Add $5. shipping per order (UPS), 
_US funds only. Bob McTeague, 93 Milton St., Ar- 
—lington, MA 02474-8734 (781) 643-3567 Out of 
- State calls not returned, so keep trying. 


WANTED—COMMUNICATIONS GEAR 


Pre-war Collins gear or collectable items. Also Vi- 
_broplex or McElroy bug and 4CX1000. Brian 
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Roberts, 130 Tara, Fombell, PA 16123 (724) 758- 
2688 


RCA AVT-112 HF AM aircraft transmitter, low 
power unit, about a 7 in. cube full of 6V6s, in any 
restorable condition is fine. Rick Ferranti, 254 Flo- 
rence Ave., Arlington, MA 02476-7248 (781) 646- 
6343 E-mail: remler@LL.mit.edu 


J.W. Miller Co. Tuner Model 595; Service manual 
for RCA Direction Finder Model AR-8712; Service 
manual for RCA receiver Model 18T. Al Kaiser, 
W3LEQ, 713 Marlowe Road, Cherry Hill, NJ 
08003-1551 


VFO for Johnson Viking II; Vol or Bandswitch 
knob for National SW-54 (or junker with knob and 
good cabinet). Marc Ellis, P.O. Box 1306, 
Evanston, IL 60204-1306; (847) 869-5016; 
ellis@interaccess.com. 


National S-101 Impedance Coupler, it couples the 
output of a regenerative detector to an audio stage. 
I love National! Sylvia Thompson, NIWVJ, 33 
Lawton-Foster Rd., Hopkinton, RI 02833 (401) 
377-4912 


WANTED—GENERAL 


Zenith Transoceanics carcass (transistorized mod- 
els) for parts. Also looking for the following test 
equipment (preferably with paper, but not neces- 
sary): EICO Model 680 Transistor Tester and 
Clemens Model SG83A Signal Generator. Also 
need a pair of 8236 tubes (perferably NOS). R. A. 
Rawliuk, Box 317, Nenana, AK 99760 


“Telegraph” novelty transistor radio and Toshiba 
8TP90. Best prices paid! Also any transistor radios 
by Raytheon, Regency or Capehart. Have for sale 
(10) old bakelite plastic tube radios, $95 pick-up 
only. Have more radios for sale on my web site. 
Donald Maurer, 29 South 4th St., Lebanon, PA 
17042 (717) 272-2481 http://members.aol.com/ 
dmradios/index.html 


Will the gentleman who was selling headphones on 
the white pegboard at the Rochester AWA Annual 
Conference please contact me if you still have any 
more headphones. Scott Balderston, 707 Watch Is- 
land Reach, Chesapeake, VA 23320 (757) 549- 
0449 


Good Myers Audion RAC-3 tubes and sockets and 
plans to build set using these tubes. 3.5 in. metal 
dials used on early Clapp Eastham & Amrad sets 
with “io-in. shaft with 100-0 scale. Also want 
Amrad Jewel radio which appears in Radio Mfg. 
Of 20s Vol. 1, pg. 47. Andrew Mooradian, 5 
Priscilla Lane, Winchester, MA 01890 (781) 729- 
1873 after 7 p.m. 


Want any of the following — WWII handitalkies 
(BC-611 or BC-721) or accessories, small metal 
horn that attaches to a pair of radio headphones, 
clean Philco 91 cathedral or any of the larger cathe- 
drals in clean original condition. Bill Jewell, 3800 
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Ridgehaven Road, Fort Worth, TX 76116 (817) 
377-4664 or E-mail: oldradios@aol.com 


Cabinet, wood or Bakelite version, for Admiral 7 
inch TV set, Models 19A11, 19A12 or 19A15. Will 
buy set with junker chassis to get cabinet. Also want 
to buy 7" Motorola TV, Model 7VT1, chassis TS18. 
Charles Harper, 2000 Jackstown Road, Paris, KY 
40361-9344 (606) 484-9393 


Looking for antique headsets, 2,000 ohms or higher, 
all varieties. Rebecca Hewes, P.O. Box 3026, St., 
Louis, MO 63130 (800) 927-1771 E-mail: 
xtalset@midnightscience.com 


WANTED—INFORMATION 


Source for schematics for German radios. Need 
service info for “Loewe Opta” — Meteor Plastik 
Type 781W. Made in West Germany. Walt 
Wrabek, Rt. 4, Box 370, Menahga, MN 56464 
(218) 564-4623 


In order to write an informed article on “HUFF- 
DUFF” (HF-DF), I need information, photos, tech- 
nical manuals, components, etc. Can you help? 
Also need Tektronix Model 570 vacuum tube curve 
tracer. Thanks. Richard Foster, 12 Shaumut Ave., 
Cochituate, MA 01778 


Info & advertisements relating to the 1940 Zenith 
receivers built with a molded chassis (other than 
schematics). These sets were a manufacturing dis- 
aster for the company and I would like to assemble 
documentation for an article on the subject. Is any- 
one left that was at Zenith in 1939/40? Robert 
Lozier, 600 E. Green St., Monroe, NC 28112 (704) 
283-2638 E-mail: kd4hsh@juno.com 


Seeking information from anyone who may be fa- 
miliar with the following sets: a Silver Radio 
(model unknown) which has 4 valves, single 
broadcast band and is battery operated; a Philips 
table model radio (model unknown) which has 6 
valves and 2 bands; an Automatic Radio (model 
unknown) which has 6 valves and has 2 bands. I 
am attempting to restore these sets and would like 
to correspond with anyone who may be knowl- 
edgeable of these receivers. Photos available. 
Thanks! Jose Antonio Jimenez Sarmiento, Camp- 
ing Guantanamo, S/No., Tauro - Moran, 35138, 
Gran Canaria, Spain 


WANTED—KEY & TELEGRAPH 


Looking for unusual items such as large spark era 
keys, oddball bugs (verticals, left-handers, minia- 
tures, etc.) and pre-1870 landline keys and 
sounders. Gil Schlehman, K9DWY, 335 Indianapo- 
lis, Downers Grove, IL 60515 (630) 968-2320 


WANTED—LITERATURE 


Pre-1960 RCA Victor and Schwann record cata- 
logs. Peter Keller, W1CRT, 7445 SW Bayberry Dr., 
Aloha, OR 97007 


nz 


Looking for schematic and/or service information 
to restore: Koden KS323; Ashai Denki Kogio SD- 
21C; Nihon Dengyo Co. Ltd. DA-812; Mamaro- 
neck VOX0-5; Mamaroneck TIS-3A; Philco 3402; 
Columbia Elect. Int’]1 AN/SGC 1A; Emerson 324-2; 
RCA Radiola 61-X-1 (made in Argentina); 
Olympic Radio Tru-base LP-203. Jose Antonio 
Jimenez Samiento, Camping Guantanamo, S/No., 
Tauro - Mogan, 35138, Gran Canaria, Spain 


Schematic and instruction sheet (or copy) which ac- 
companied a Boone Mfg. Co. superhet receiver kit 
known as a “Boone Super,” which included RF, 
Osc and IF coils and audio transformers. Company 
was located in Detroit, Michigan and kit was sold in 
about 1925. Lloyd Swackhammer, VE3IIA, R.R. 2, 
Alma, Ontario, Canada NOB 1A0 


Manuals for following Tektronix plug-ins: Type H 
Wideband Calibrated Preamp; Type 1M1 test unit. 
Manual for Meissner Analyst (need complete man- 
ual with schematic and service info; already have 
the 10-page operating instructions section from the 
Meissner “How to Build” book). Marc Ellis, P.O. 
Box 1306, Evanston, IL 60204-1306; (847) 869- 
5016; ellis@interaccess.com. 


Sales literature and service manuals for theater 
sound systems, broadcast, and PA equipment such 
as RCA Photophone, International Projector Corp., 
Altec, Motiograph, Century sound, Western Elec- 
tric, Annual “Theatre Catalog” published by Jay 
Emmanual Publications, Philadelphia, PA. Scott 
Stillwell, 2328 Cambridge Circle, Hatfield, PA 
19440 (215) 361-2453 or pager (800) 717-9306 


Old Western Electric catalog needed for reference. 
Please include year, number of pages, condition and 
price first letter. Also want anything by T. R. McEI- 
roy. Tom French, 151 Barton Road, Stow, MA 
01775 


Any info on Triplett Model #3414 tube tester, pur- 
chased at the Rochester AWA Annual Conference, 
which works great. Also any literature on Astatic 
microphone Model JT-30. Lyle Wecker, 52 Mac- 
Dougal St., #1A, New York, NY 10012 


Schematics/info for video monitors Conrac CNB8 
and Setchell-Carlson 5M916RM3. Brian Shore, 
3517 Libal St., Green Bay, WI 54301-1278 


Radio News magazine from Feb. 1927 or copy of an 
article on a 3 tube shortwave receiver in the Feb. or 
March 1927 issue. Joseph Kelber, 503 S Scranton 
Ave., Scranton, KS 66537 (785) 793-2323 E-mail: 
6le17@juno.con 


Schematic for Colonial Model 35AC. Edward 
Lawlor, 5 Pauline St., Carteret, NJ 07008 


WANTED—MILITARY 


WWII German military radio/radar gear. Clandes- 
tine sets of all periods. Cipher gear. Luftwaffe 
avionics. Rag Otterstad, LASHE/OZ8RO, 
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Hosterkobvej 10. DK 3460 Birkerod. Denmark 
Tel: ++ 45-4281 5205 Fax: +45-4468 1514 E-mail: 
otterstad@ inet.uni2.dk 


Looking for WWII Japanese Military Radio sets 
and vacuum tubes (UZ-133D, UF-134, UFI11A, 
etc.). Tadayuki Yamada, 5-2-36 Tamadaira, Hino, 
Tokyo 191-0062 Japan E-mail: yamada@)Jrce.cojp 


Any radio used by OSS (Office of Strategic Ser- 
vices). Examples are SSR-1, SST-1 or other sets 
with an “SS” designation. Also want Zenith 68222. 


WANTED—PARTS 


Replacement clock motor for a Sony Digimatic 
AM/FM radio, Model 8FC-69WA. Also, replace- 
ment glass dial and plastic push buttons for a Philco 
Model 40-155 (1940). Fred Freebolin, 17 E. View 
St., Lombard, IL 60148 


Emerson chassis #409, 410 or 411 to fit 1933 
Mickey Mouse radio. Herman Fothe, 5292 Tiffany 
Ann Circle, West Palm Beach, FL 33417 


Gary Cain, W8ZZZ, 202 West Sth Ave., Shakopee, 


MN 55379 (612) 496-3794 (continued on page 74) 


AWA Review Volume 11 Now Available 


Continuing the tradition established by its ten predeces- 
sors, Volume 11 of The AWA Review presents four major his- 
torical papers in the field of wireless and radio comunication. 

The story of the E.H. Scott Radio Laboratories is one of 
the highlights of the golden age of the American radio in- 
dustry. It was written by Kent King, one of the founders of 
the E. H. Scott Historical Society and editor of the Society 
newsletter. Kent’s comprehensive and profusely illustrated 
paper traces the emergence of the company in the early 
days of radio, through its most productive years, to its 
eventual demise. The contributions of founder E. H. Scott 
to the technology of his products are reviewed, and col- 
lectors of these fine and highly sought-after sets willfind a wealth 
of material to guide their searches. The author also discusses those Scott receivers 
which are still eluding collectors. 

Dirk Vermenien tells of the beginnings of vacuum tube radio at The Western Electric Com- 
pany. Using source material from A.T. and T. archives, he discusses the evolution of the equip- 
ment from early experiments through the development of practical technology. His story is 
peopled with some of the most famous names in radio history. Illustrations include photos of 
World-War-l-era naval and aeronautical radio gear highly sought after by today’s collectors. 

A little-known aspect of the development of wireless telephone in the Pacific was the means 
by which some sort of privacy for the radio conversations was assured. The A-3 Privacy De- 
vice, developed by Western Electric, functioned as a voice scrambler for the vital Hawaiian Is- 
lands-mainland link (connecting Honolulu and San Francisco). This equipment was in place 
during the Pearl Harbor attack, and author Roy Bleckshear’s well-illustrated article presents an 
an excellent overview of its history. 

The development of the National Company coil-catacomb radios during the mid-1930s, 
under the leadership of James Millen, was a milestone in communications receiver design. The 
author of this paper, Lawrence Ware, has identified over sixty variants of the design over its 
thirteen-year production life. This article, illustrated by numerous photos from the original Na- 
tional Company archives, organizes the models into a coherent picture that will be of substan- 
tial aid to collectors. 

AWA Review Volume 11 is a must-have addition for the library of any serious radio collec- 
tor and historian. The 6” x 9” soft-cover book contains 236 pages and over 200 illustrations. 
Cost is $20.00 postpaid. To order a copy, send your check or money order to Edward M. Gable, 
AWA Museum Curator, 187 Lighthouse Rd., Hilton, NY 14468. 
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CLASSIFIEDS, continued from page 73 


The large, rectangular, 3-section tube shield for 
Philco Model 76 or 77 which screws to chassis and 
covers the three RF tubes. Also wanted, one of the 
smaller skirted brown bakelite knobs for ON-OFF 
switch. Chuck Schwark, 7454 N. Campbell Ave., 
Chicago, IL 60645 (773) 274-7034 E-mail: 
caschwark@aol.com 


“Ring” for Colonial Globe radio or will SELL radio 
as is.; early (c. 1928) RCA phonograph reproducer. 
Carl Baxter, 1133 South Clinton Ave., Rochester, 
NY 14620 (716) 473-5322 


Emerson AU190 chassis; Fada 659 dial glass; 


Chelsea Transcontinental ZR-4 audio transformers: 


(10R2). Any help in the restoration of these radios 
would be appreciated. Frank Johnson, 530 Elford 
Road, Fairless Hills, PA 19030 (215) 943-8295 


Flyback transformer for a Portland color TV Model 
DCB-2016P. Transformer part no. 5THW29. James 
Maloney, 1703 Leno Rd., Macedon, NY 14502 


Philco 90 cathedral cabinet any condition. Hope- 
less basket cases or junker set OK. Also plastic dial 
escutcheon for Philco Model 16, cathedral or con- 


sole. James Fisher, 344 Harrison Ave., Manville, 
NJ 08835 (908) 725-7476 E-mail: Y-R-less@ juno. ° 
com 


Chassis (all 3) and speaker for a GE Model H-91-R 
Longfellow Grandfather Clock Radio, 1930. An al- 
ternative would be same parts from an H-91 non-re- 
mote control model. Also want cabinet for a Federal 
110 and a knob for a Colonial New World Globe 
Radio. Lloyd Swackhammer, VE3IJA, R.R. 2 
Alma, Ontario, Canada NOB 1A0 


20 meter crystal for 75A4 crystal oscillator. Item Y- 
4, 16.5 me. and identified as part number 8072. 
Hopefully someone has a 75A4 that can be used for 
parts. Bill Shaw, W2HYN, 3282 Oakmount Rd., 
Bloomfield, NY 14469 (716) 657-7880 E-mail: 
w2hyn@frontiernet.net 


WANTED—TUBES AND TRANSISTORS 


Western Electric tubes, new and used. Also buying 
many others. Call or send me your list. Don Singer- 
house, P.O. Box 321, New Richmond, WI 54017 
Toll free Tel/Fax: (888) 715-8823 E-mail: 
singtube@frontiernet.net 
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MUSEUM, continued from page 76 


hance the status of the AWA Museum in the eyes 
of the State and send the message that we are a 
serious and worthwhile entity. That, in turn, 
opens up the possibility for grant money. 

This is in preparation for the establishment of 
your new Museum building, plans for which are 
going forward, albeit cautiously. There are very 
unexciting but important activities that must 
happen before even considering building types, 
sizes, location, and the like. Things such as 
working with utilities to determine future status 
of sewer lines, gas lines, zoning and the like. 

We have been notified that the owners of the 
Museum building are going to rebuild the roof. 
That, most likely, will require a complete tear 
off that would expose our collection to the ele- 
ments. Obviously we are watching this develop- 
ment closely and will have to be ready to take 
protective measures. 

We have also been very busy in other areas 
since our last report. The celebration of the 75th 
anniversary of the first ever two-way trans- 
atlantic QSO took place as advertised and was a 
wonderful success. W2AN went on the air using 
an exact replica, built by Bob Raide, W2ZM, of 
the original 1923 transmitter. Over 160 QSOs 
were logged and special QSL cards, printed by 
Museum guide Don Ray, are in the mail. 
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In September your Museum participated in the 
dedication of the Marconi radio tower in Bing- 
hamton, New York, as a historical site. A display 
of original Marconi artifacts was set up in partic- 
ipation with several other historical organiza- 
tions. It was wonderful working with AWA 
Vice-President Ron Frisbie, who brought a Mar- 
coni multiple tuner from his personal collection 
for the display. 

Currently we are working on two other out- 
reach programs: a presentation on FM and Arm- 
strong as well as a program on early technology 
and the effect on the home, for local historical so- 
cieties. 

OTB and Review sales remain brisk. If you 
don’t have your copy of the new Review 11] yet 
then you are missing a real treat. See ordering in- 
formation elsewhere. I also need to thank the 
members for their generous donation of cash and 
artifacts to support both the building fund and 
our annual operating budget. 

Finally, it’s not too soon to start thinking 
about the AWA Spring Meet at the Annex build- 
ing in May. Bigger flea market, fun auctions and 
other activities are planned. 


Warm regards, 
Ed Gable, Curator 
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OTB BACK ISSUES 


The following back issues of The Old Timer’s Bulletin are available at $3.00 each postpaid, with a 20 
percent discount for six or more issues and 30 percent off for 12 or more. Index to OTB volumes 20- 
34 and The AWA Review Volumes 1-8 is free on request with purchase. Please indicate alternative 
choices when ordering back issues of OTB. 


—VOLUME AND NUMBER — 
25-4 Comet Pro/4-tube superhets/20s tuner 32-4 Marconi V-24 Valve/HRO in British Army 
26-1 Cockaday Revr/Silver-Marshall/29 Hartley XMTR 33-2 40th Anniversary Special (“Best of OTB 1960-1982”) 
26-2 TTY Perforator/FB7 Receiver/McElroy Championship all 48 pgs. incl. RCA Metal Tubes 
26-3 Nation FB7 |I/Radio in S. Africa/Mercury Super 10/ 33-4 Scott Special Revr/National Power Units 
Building a 1929 Receiver 34-1 British crystal Sets/National Power Units 
26-4 Gilfillan History |/ Sargent Model 11 Receiver 34-3 International Special |l-20 pgs. of 64 
27-1 Gilfillan History |I/Schickerling Tubes 34-4 Bell Labs Transistor Set/“Larkspur” Radios 
28-1 Dynergy AC-Powered Radio/Pilot TC37 TV 35-1 Radiola and Aerola Grand/German WWII 
28-2 ’26 Radiomovies Today/National AGS | Magnetrons & Avionics/Tech-Manual Art 
28-3 Dowd Tube Collection/National AGS || 35-2 Van Horne Tube Co./Philco TV Designers/Foreign 
28-4 SE-1950 Radio Compass/National Sliding-Coil “HROs’/1200- and 1600-series tubes 
Receivers/Collecting Radio Batteries 35-3 Radiola 17 and 18/1929 regen/G&R Valve Co. 
29-1 Philco 17 Restoration/ZL2JJ °34 Station 35-4 Negatron/Mercury Super 10/The Breting 14/James 
29-2 Fada 460 Restoration/3Z0 1922 Station Millen Memorial Station 
29-3 Moorhead Tubes I/British ’30s TV | 36-1 Orrin Dunlap’s Lab/Kolster K23/Bush & Lane Radio 
29-4 Moorhead tubes II/British 30s TV II 36-2 Headset Update Listing 
30-1 GE Octagon TV Set/TR-1 Transistor Clones 36-3 100 Years of Marconi Radio 
30-3 Military Equipment Special-17 pgs. of 48 36-4 History of Rogers Batteryless Receivers 
30-4 Broadcast Receiver Special-12 pgs. of 48 37-1 T.V.-Dr. Ernest Alexanderson, Part 1 
31-1 1903 Ship Station/Spark vs ARC 1912/KWM1 37-2 T.V.-Dr. Ernest Alexanderson, Part 2 
31-2 Minimax/Spkr&Magazine Restoration/ 37-3 Evolution of the Auto Radio, Part 1 
Pushbutton Sets 37-4 Reginald A. Fessenden and the Development of 
31-3 Tube Special-19 pgs. of 48 Radiotelephony 
31-4 International Special-11 pgs. of 48 38-2 DeForest Gang Hits Colorado-Part1/Nathan 
32-1 Early SSB eqpt/AR188/BC-375/1915 Ship Stubblefield-Forgotten Pioneer of Wireless-Part1 
Spark XMTR 38-3: Early TV Gear/Mahlon Loomis/KWR-37 


32-2 Restore 67.5 V Bats/A&B Pwr Sply/WWI Navy Equip. 38-4 Rider VTVM/ Fr. Joseph Murgas/30s Antennas 


Voume 39 — All Issues Available 
CUT OR PHOTOCOPY AND MAIL TO ADDRESS BELOW: 


ORDER FORM—AWA REVIEW AND OTB 


Please send the following volumes of The AWA Review. Pricing, postpaid in U.S. and 
Canda: Vol. 11 (current volume), $20; Volume 10, $17; Volume 8 and 9, $13 each; Volume 
6 and 7, $9 each. Add $5.00 per volume for postpaid shipment elsewhere. 


Copies of Vol. 11 Copies of Vol. 9 Copies of Vol. 7 
Copies of Vol. 10 Copies of Vol. 8 Copies of Vol. 6 


Copies of OTB Issues at $3 each (please specify issues by volume and number) 


Note: When totaling orders including 6 or more O7Bs, subtract 20% from OTB total only. 


(1) Pre-Discount Total (2) 20% Bulk OTB Discount (if applicable) 
(3) Total enclosed [(1) minus (2)] 


Alternate OTB Choice(s) 
Name 
Address 


Please make checks payable to AWA. 
Mail to: Edward M. Gable, 187 Lighthouse Rd., Hilton, NY 14468 


THE MUSEUM 


‘Visit our Internet web site: http://www.ggw.org/awa 


AWA Electronic Communication Museum 


FREE ADMISSION 


Location: Village Green, Rts. 5 & 20, 
Bloomfield, NY. 


Hours: May | through Oct. 31—Sun- 
day 2-5 p.m.; June | through Aug. 31— 
Saturday 2-4 p.m.; July | through Aug. 
31—Wednesday 7-9 p.m. (Closed holi- 
days.) 


Group Tours: By appointment. 
Museum Telephone: (716) 657-6260 


Mailing Address: Amateur Station: W2AN, W2ICE 
Ed Gable, Curator, AWA Museum, 


187 Lighthouse Rd., Hilton, NY 14468 Curator: Ed Gable 


MUSEUM NEWS 


seems only weeks ago that we had our annual Worker’s Party, yet it was actually in 

November. This is the time when Museum guides and Annex workers meet to close 
the Museum year and to celebrate our successes with a dinner and entertainment. Mike Cson- 
tos found some nifty films in the archives that delighted the attendees! 

Although your museum is closed for the winter months (new members may not be aware 
that there is no heat in the circa 1837 museum building), weekly work sessions continue. at 
the Annex. Activity continues on the inventory with Art DeBruycker taking the lead on the 
computer chores. Counting the collection is hard enough but the biggest challenge is in try- 
ing to value some of the items. We have a lot of resources out there in the membership and 
many of you have been, or will be contacted for help with this. 

Museums track their collections using two types of inventories—which is confusing to 
some. One computer listing simply tells what we have, where it is, and—for insurance pur- 
poses—the value. The other is our catalogue, which includes source information and other 
significant background data on the artifacts. Our ultimate goal is to have each significant mu- 
seum artifact in the catalog along with a digital photograph of the item. 

Tom Ely, Bob Perry and Mike Csontos are working our library. Our goal there is to start 
“pourifying” the facility to develop its fullest potential as a top-notch research resource. Right 
now the space it occupies also includes the workshop and one of three ham radio areas. Your 
museum really has outstanding documentation that needs and deserves to be properly organized. 

Over fifty pages of government forms were required, but our request for a permanent mu- 
seum charter from the State of New York has been completed. Such a charter will greatly en- 


Y= Museum curator and the hard working crew are back after the holiday season. It 
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